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This book consists of Examples and Exercises, and is intended 
to supply a progressive and properly-graduated course of 
Arithmetic. It is hoped that the book will be found especially 
suited to the wants of Middle Class and Higher Schools : that 
it may also commend itself for use in Training Colleges and 
by Pupil Teachers, is my wish and design. 

As the book has been written for use with my Advanced 
Arithmetic or some other text-book, I have not here repeated 
the examples of methods which such books supply; I have 
tried rather to supplement those examples with others showing 
shorter or otherwise more convenient methods. Properly to 
understand the geography of a mountain it is necessary to 
climb it on different sides and to cross it in different directions ; 
and fully to understand an arithmetical problem it is, at least, 
convenient to consider it from more than one point of view and 
to work through it in different ways. For this reason I have 
made it a point to show more than one method of working 
individual sums. 

The Exercises are intended to be continually progressive and 
continually recapitulatory. The miscellaneous exercises which 
I have given here and there throtigh the book, and in which 
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comparatively easy work is provided in the midst of greater 
difficulties, will serve as resting places for the pupil, even as 
a stretch of more open country gives rest to the soldier wearied 
with a march through rugged hills, and renews his strength and 
his spirits for the still more difficult march in the distance 
before him. And just as an able general would take advantage 
of this opportunity for remedying such defects in his forces as 
the previous march had discovered, so the careful teacher will 
take advantage of these easier exercises to give such further ex- 
planations of elementary principles and operations as he sees 
are neecled. 

The Appendix contains a number of papers which have been 
set in various examinations by public bodies. These supply 
a very useful collection of miscellaneous exercises, and will, 
I trust, be of special service to students preparing for such 
examinations. 

T. W. P. 
Tottenham, August 1882* 



EXAMPLES MD EXERCISES IN 

AEITHMETIO. 



Example I. 

1/ 2 torn of coed cost £2, 3^., whai toill he the cost of 3 tam t 

Xefhod. 

Here, £2, 3s. Od. = cost of 2 tons ; 

^, - £2, 3s. Od.* X * w 

therefore, g ~ ^°®* of 1 ton ; 



therefore, — '--^ — - x 3 = cost of 3 tons. 

Working. 

2 I £2, 3s . Od^ 

£1, ls76d. 
3_ 

£8, 4fl. 6d. Afistoer, 

Exercise 1. 

1. ^Vhat is the value of 8 horses at £38, 19& 8|d. eacht 

2. Find the cost of 11 tons of sugar at sixteen pounds, nine 

shillings, and eightpence halfpenny per ton. 

3. Add together the cost of 7 houses at £193, 138. 4d. each, 

and 9 pieces of land at £80, 19s. 6d. each. 



AA 9m fLt 

* The pupil most clearly undentand that — '—x is another waj of wiiting 

i^, 88. M. -•- S. 



.? EXAMPLES AND EXERCISES 

4. If the cost of an acre of land be £26, 13s. 7^d., what will 

be the cost of 87 acres ? 

5. Multiply £80 by 12, and take from it the price of 7 horses 

at £62, 10s. 6d. each. 

6. What will be the cost of 4 houses if the cost of 3 be just 

£1000 ? 

7. Nine acres of land are worth £1500 ; what is the value of 

7 acres ? 

8. If 5 horses be worth £1523, what is the value of 11 horses ? 

9. Find the value of 7 tons of wood when 5 tons are worth 

£95, lis. 3d. 
10. What will be the value of 8 bushels of wheat when 17 
bushels are worth £12, 16s. ? 

Ezample XL 

What iffUl he the value of 28 ewt. of coals if 7 cwt. he worth 
85. 2d. 9 

1st Method (the same as in Exercise 1). 

Here, 7 owl are worth 8s. 2d 

8s. 2d. 
therefore, 1 cwt. is worth — s — 

therefore, 28 cwt are worth — ^ — x 28. 

2d Method. 

Since, 28 cwt = 4 times 7 cwt, 

it follows that the cost of 28 cwt = 4 times the cost of 7 cwt ; 
therefore, the answer, = 4 times 8s. 2d. 

= £1, 12s. 8d. 

Exercise 2. 

1. If 12 tons 8 cwt of coal can be bought for £10, how 

much coal can be bought for £50 ? 

2. A cubic foot of stone weighs 11 cwt. 13 lb., what will be 

the weight, in pounds, of 19 cubic feet? 

3. Five cubic feet of water weigh 312 lb. 8 oz., what will be 

the weight of 25 cubic feet ? 



IN ABITHMETIO. 3 

4. Three cubic feet of water weigh 6 qr. 19 lb. 8 oz. ; what 

will be the weight of 1 cubic yard f 

5. If 18 Turkish camion cost the Sultan £7300, what will be 

the cost of 23 such cannon ? 

^ ^. , ,, , ,18 tons 9 cwt. 3 qr. 20 lb. , ^ 

6. Find the value of jj — x 16. 

7. What will be the cost of 118 casks of brandy if the cost of 

73 casks be £255, 10s. ? 

8. If the cost of 101 acres of land be £96,048, 17s. Ud., 

what is the price per acre ? / 

9. In how many hours will a man earn £96 if he earn £19, 5a 

in 11 days of 6 hours each f 

10. How many cubic feet of timber can be bought for £73, Gs. 
if the price of 19 cubic feet be £4, Os. 9d. 



Example IIL 

The price of a ton of coal being £1, 7«. 6d, wJiat will be the 
cost of 4 J tons f 

Ut Xetfaod. 

(a) Find the cost of 4 tons by multiplying £1, 7s. 6d. by 4 ; 

(b) Find the cost of i ton by dividing £1, 78. 6d. by 2 ; 

(c) Add the two results together, and thus find the cost of 4| tons. 

2d Method. 

(a) Find the cost of i ton by dividing £1, 7& 6d. by 2 ; 

(6) Then, since 44 tons = 9 half -tons, multiply the result by 9. 

Workings. 

2d Method, 

£ 8. d. 
2 | 1 7 6 

13 9 = cost oi 1 ton. 

9 .____ 

Anstoer, 6 8 9 = cost of { tons. 





Ut Method. 1 


£ 
1 


B. 

7 


d. 

6 

4 




S 


10 
13 


= 
9 = 


: cost of 4 tons. 
: cost of 1 ton. 


Anitoer,(i 


8 


9 = 


: cost of 4i tons. 



4 examples and exercises 

Exercise* 3. 

1. What will be the cost of 7| gallons of wine at 19s. 9d. per 

gallon? 

2. Multiply £7086, IGs. lOd. by 16^. 

3. Multiply £83,847, 16s. 9d. by 9 J. 
1 Multiply £6032, 188. 4Jd. by 9^. 

5. Multiply 7806 tons 17 cwt. 2 qr. by 8J. 

6. If 2 tons 18 cwt. of coal can be bought for £1, how much 

coal can be had for £9, 10s. ? ' 

7. 90 miles 7 fur. 38 poles x 19^. 

8. 109 miles 4 fur. 30 poles x 61|. 

9. 26 yd. 2 ft. 11 in. X 17^. 

10. How much sugar can be purchased for £12, 10& if 3 cwt. 
2 qr. 6 lb. can be had for a sovereign t 

Example IV. 

Multiply £30, 16s. 8d. by 7f. 

Ut Method. 

(a) Multiply £30, 16b. 8d. by 7. 

(6) Multiply £30, 16b. 8d. by 4 ; «.«., get i of it ; «.«., divide it by 2. 
(c) Multiply £30, 16b. 8d. by i ; ».e., get i of it ; «.«., divide it ly 4. 
(a) Add together the results found under (a) (6) (c). 

Working. 

£ s d. 
30 16 8 

7 

215 16 8 = 7 tunes £30, 16b. 8d. 

15 8 4 = £30, 16s. 8d. -f 2 = i of £30, 16s. 8d. 
7 14 2 = £30, 16s. 8d. ■;■ 4 = ^ of £30, 168. 8 d. 

238 19 2 = £30, 16s. 8d. x 7$ = Answer, 

2d Method. 

(a) Reduce 7f to an improper fraction ; thus, 72 = V. 

(6) Multiply £30, 16b. Sd. by 31, and divide the result by 4 

* Before proceeding to tliie txenian the pupils mnst have been carefully ihown 
how to conTert a mixed number into an improper fraction. 



IK ARITHMETIO. 

WarUng; 

£ s. d. 

30 16 8 

10 



308 6 8 = £30, I60. 8d. x 10. 
3 

925 = £30, 168. 8d. x 3a 
30 1 6 8 = £30, 16a 8d. x L 

4 I 955 16 8 = £30, 168. 8cL X 31. 

288 19 2 = Answer. 

£XSRCISE 4. 

1. Multiply £70,603, 19s. 9d. by 8}. 

2. Multiply £26,063, lOs. 9A by 27J. 

3. Multiply £91, 10s. 7|d. by 68f. 
1 6135 yd. 1 ft. 9 in. x 88j. 

5. 26 mUes 3 fur. 28 po. x 71 1. 

6. 38 miles 6 fur. 32 po. x 28} . 

7. 81,018 tons 7 cwt 2 qr. 16 lb. 10 oz. x 39f. 

8. 48 tons 19 cwt 2 qr. 11 lb. x 17J. 

9. 20 miles 7 fur. 36 po. x 19f 

10. If a train travel 21 miles 3 fur. in an hour, how far will it 

travel in 61 hours 30 min. ? 

11. A snail is crawling at the rate of 31 ft. 8 in. per hour, how 

far will it travel in 8 hours 30 min. ? 

12. If a silver watch be worth half as much as a gold one, what 

will be the cost of 17 silver watches and 9 gold ones 
when the price of a silver watch is £5, 15s. 6d. f 

Example V. 

Multiply £15, 6^. id. by Z\. 

The Methods in this case will be apparent from the workings :~ 

£ s. d. 
(L) 15 6 4 
^3 

45 19 ~ « £15, 6s. 4d. x 3. 

1 18 3i = £15, 6a. 4d. -^8; le., £15, 68. 4d. x \. 

47 17 8i = £15, 6s. 4d. x 3^ = Anmer. 



ft 



6 EXAMPLES AND EXERCISES 

(iL) ^\nce 3|i = Vi ^® proceed thus : — 
£ s. d. 
15 6 4 
6^ 

76 11 8 = £15, 6b. 4d. x 5. 
5 

8 I 382 18 4 = £15, 6e. 4d. x 26. 

47 17 8i » £15, 68. 4d. x V - Aruwer. 

Exercise 5. 

1. £27, 10s. OJd. X 6J. 

2. 89 tons 19 cwt. 2 qr. 10 lb. x 3J. 

3. £88, 19s. 8d. x 6 J. 

4. 1800 yd. 2 ft 9 in. X 8J. 

5. 19 Ih. 3 oz. 4 dwt. x 2f. 

e. 251 tons 19 cwt 2 qr. 9 oz. x 3^ 

7. 28 tons 7 cwt 2 qr. x lOJ^. 

8. 805 tons 16 cwt 1 qr. 18 lb. x 9}. 

9. £909, 17s. 3Jd. x 25f. 

10, 73 lb. 6 oz. 18 grains x 8f . 

11, How many pecks of green peas can be had for 19s. 8d. if 

3 pecks cost Is. ? 

12, From 180 tons 2 cwt 3 qr. 16 lb. take 73 tons 2 cwt 3 qr. 

21 lb. ; multiply the remainder by ^, and then add 36 
tons 2 qr. 7 lb. to the product 

Example VI. 

Mvltiply £40, 5«. 3dL by 8|. 
The Methods in this case will be apparent from the workings, 
(i.) Since 8f = Vi ^^ have 

£4^ 5s. 3d X 8f = £40, 5s. 3d. x y. 
£ s. d. 



40 5 3 
10 




402 12 6 
6 


= £40, 5s. 3d. X la 


2415 15 
40 5 3 


= £40, 5s. 3d. X 60. 
= £40, 58. 3d. X 1. 


12456 3 


= £40, 5s. 3d. X 61. 



850 17 2f = £40, 58. 3d. X 8f = Answer. 



IN ARITHMETia 

£ 8. d. 
(ii.) 40 5 3 

8 

322 2 = £40, 6s. 8d. x S. 

5 15 Of = £40, 58. 3d. •*;- 7 = £40, 58. dd. x f . 

23 If = £5, 158. 0fd.x4 = £40, 5s.3d. xf 

850 17 2f = Answer = £40, 58. 8d. x 8f. 

Exercise 6. 

1. £83, 178. Oid. X 6i. 

2. £2288, 198. lO^d. x 6: 

3. £202, 198. lOJd. x 13^ 
1 2000 yd. 1 ft 7 in. x 81J. 

5. 17 poles 3 yd. 1 ft. 9 in. x 7f. 

6. £819, 198. 7Jd. x 17|. 

7. [£19, 10s. 1 Jd. + £120, Os. lOfd.] x 11^. 

8. £243, 19s. 9jtd. x 6f 

9. £6090, 17s. OJd. x 9^^ 

10. £3419, 12s. 8}d. x 5|. 

11. 1096 miles 6 fur. 30 po. x 8}. 

12. £27396, 4s. 4Jd. x 71|. 

Rsample VIL 

MuHiply £16, 4«. 8d 2^ 11|. 

iBt Method. 

(a) Reduce llf to the Improper Fraction V- 

(6) Multiply £16, 48. 8d. by 93 and divide the result by & 

2d Method. 

(a) Multiply £16, 4s. 8d. hy 11. 

(6) Divide £16, 48. 8d. by 8, thus obtaining \ of £16, 4s. 8d. 

(c) Multiply the result obtained in (6) by 4, thus obtaining f of 

£16, 48. 8d. 
{d) Add together the results obtained in (a), (6), and (c) and thus 

get the answer. 

N.B. — The above two methods are similar to those shown in 
Example VI^ but when, as in the present example, the de- 
nominator of the fraction in the multiplier is an even number, 
the 2d Method may he varied, as follows: — 
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8d Method. 

(a) Mnltiply £16, 40. 8d. by 11. 

(6) Since i = i, divide £16, 4fi. 8d. by 2, and thus obtain | of 

£16,4fi.8d. 
(e) Divide the resolt obtained in {b) by 4^ thna obtaining | of 

£16^40.8d. 
(cQ Add toother the result obtained in (a), (5), and (e) and tiius 

obtain the answer. 

Exercise 7. 

1. £9099, 198. Ojd X lOlf. 

2. 303 miles 6 for. 14 po. x 93f. 

3. 707 tons 13 cwt. 1 qr. 16 lb. x 16f. 

4. 23 tons 17 cwt 2 qr. 18 lb. x 7}. 

5. 8189 tons 14 cwt. 2 qr. 11 lb. x 3}. 

6. £603, 18s. l^d. x 1|. 

7. £803, 19s. l|d. x 707^ 

8. 13 miles 6 fur. 2 po. 5 yd. 2 ft 11 in. x 96^. 

9. 18 miles 2 fur. 13 po. 4 yd. 2 ft. 7 in. x 7J. 

10. 16 miles 4 fur. 13 po. 8 in. x 68|. 

11. 18 tons 3 cwt 2 qr. 11 lb. x 108$. 

12. 16 tons 13 cwt 1 qr. 17 lb. x 25^^^ 

Example VIIL 

Multiply 13 tons 2 ctct. 40 lb. by 8{. 

Irt Method ; same as Ist Method of Example VIL 

2d Method ; same as 2d Method of Example VIL 

8d Method ; an adaptation of 3d Method of Example VIL 

Working. 
t cwt lb. oz. 
13 2 40 = multiplicand. 

8 

104 18 96 = multiplicand x 8b 

4 7 50 10} = multiplicand •^ 3 

= multiplicand x | = multiplicand x |. 
1 9 16 14} = 4 1 7 cwt 50 lU lOj oz. -r- 3. 

= multiplicand x f^ 
1 9 16 14} = multiplicand x j ^ 

112 4 6i 7} = multipUcand x (8 + f + | + i). 

' = multiplicand x 8|. 
= Answer, 



IN ARITHMETIC. 



4th Method. 



(a) Mnltiply multiplicand by 8. 

(b) Multiply multiplicand by 5 and divide the residt by 9} thus 

obtaining | of multiplicand. 
{e) Add together the results obtained in (a) and {b). 

Working. 



t cwtlb. 

13 2 40 

8 


oz. 


t CWtlU 

13 2 40 
6 


oz. 


104 18 96 
7 5 84 


= multiplicand x 8. 
7f = multiplicand x $. 


9|65 11 88 
7 6 84 


7* 


112 4 68 


7^ = multipd. X 8t - Amwer. 

Exercise 8. 





1. £190189, 19s. 7icL x 5j. 

2. [£700617, 10s. 3d. - £9109, 19s. 8^4] x 10|. 

3. 4A tons 7 cwt. 2 qr. 21 lb. x 61|. 

4. If a parcel be carried 84 id lies for £1, how far would it be 

taken for £17, 10s. at the same rate? 

6. 9697 tons 13 cwt. 106 lb. 10 oz. x 909J. 

6. Find the price of 86f gallons of wine when £1, ISs. 6d. is 

the cost of 3 gallons. 

7. 2 miles 1 fur. 17 po. 2 yd. x 12|. 

8. 8 bush. 3 pk. 1 galL x 913^-. 

9. 51 bush. 3 pk. 1 galL x 77f 

10. 18 miles 7 fur. 19 po. x 86|. 

11. 18 Ions 14 cwt. 2 qr. 7 lb. x 65|. 

12. 21 miles 5 fur. 10 po. 2 yd. 1 ft 10 in. x 89^. 

13. 33 miles 2 fur. 17 po. 4 yd. 7 in. x 77J. 

14. 61 miles 7 fur. 6 yd. 1 ft. 6 in. x 36 x 6|. 
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Example EEL 

WImU is the cost of 7| iotu at £6, 12«. 6d. per tan f 

Besides the methods mentioned under Example VII., the following 
workings exhibit two new methods : — 

Working. 

(i.) £5, 12s. 6d. = £5}. 
. *. The cost of 7t tons at £5, 128. 6d. per ton = £5| x 7f 

- Jx3? 
-*'8 If 

— ^»L? * 

= £48, 178. 6d. Answer, 
(ii.) The price of 7t tons at £1 per ton = £7^ = £7, 16s. 
we thus find that 

£ s. d. 

7 16 is the cost at £1 per ton. 
5 



39 = the cost at £5 per ton. 
10s. = £4; . '. 3 18 = the cost at lOs. per ton. 

2p. 6d. = -^ . •. 19 6 = the cost at 28. 6d. per ton. 

48 17 6 = the cost at £5, 12b. 6d. per ton = Answer. 

Exercise 9. 

What is the cost of — 

1. 8| tons at £4, 7s. 6d. per ton? 

2. 7^ cwt. at £7, 48. per cwt 1 

3. 18| acres at £283, 19s. 6d. per acre? 

4. 88 ac. 3 rd. at £220, 10s. per acre 1 
6. 28 tons 10 cwt. at £36, 10s. per ton I 

6. 39 yd. 1 ft. 6 in. at 7s. 6d. per yd. 1 

7. 26 tons 5 cwt at £18, 10s. per tont 

8. 19| yards of carpet at 4s. T^d, per yd. I 

Example X. 

Divide £8, 68, ^d, by 1 }, 

Divide £8, 5s. 4d. by f ; = Multiply £8, 6s. 4d. by f 

The answer can then be found by methods already indicated in 
Examples YIII. and IX. 



in arithmetic. ii 

Exercise 10. 

1. £6000, Os. 5cL^|^. 

2. £803,642, IQs. 6cL-f.2f. 

3. £3741, lOs. 9Jd. 4- 3J. 

4. £4,138,257, lOs. 3^(1. ^3f 

5. £437,291,08. 3fcLH-16f. 

6. 80,307 tons 16 cwt -i-8f. 

7. 1083 cwt 1101b.-f7T^. 

8. 24 miles 3 for. 10 po. i- yfy. 

Exercise 11. 

Mkoellaneons. 

1. What is the cost of 186 sq. yd. of lead at 178, 3Jd. persq. 

yd.? 

2. The price of 13 acres of land being £860, 10s., what will 

be the price of 16 acres? 

3. [£860,132, Os. 3d. -£809, 16s. Of] x 7. 

4. How much will 109| lb. of meta) cost at 19s. 9d. per lb. 1 

5. 703 oz. of gold at £2, 6s. 3d. per oz. 

6. 80J sq. yd. of land at 7J guineas per sq. yd. 

7. Find the weight of 84| bales of goods, each bale weighing 

13 cwt. 21 lb. 

8. 50f at £8, lOs. 6d. each. 

9. 117^ at £1, 19s. 9id. each. 

10. 606 at £136, 17s. 7Jd. each. 

11. Divide 4381 tons 17 cwt. 3 qr. 14 lb. by 6^ 

12. Divide 9,083,909 tons by ^j. 

13. Divide 228,134 tons 13 cwt by 7|. 

14. [£30,000, lOs. 5d. -£806, 13s. 2|d.] x 9U. 

15. [£28,011, 17s. Id. -£6041, 19s lOM.] x 5. 

16. 3,289,965 yd. 1 ft. 5 in. x 99J. 

17. Find the price of copper per ton when 31| tons cost £1000. 

18. Divide Eighteen millions and forty by one hundred and 

ninety-seven. 

19. Multiply 1700 guineas by 63J, and reduce the product to 

threepences. 
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20. How many farthings will pay for 177 j^ lb. of butter at IS^cL 

per lb. I 

21. Multiply four hundred and sixteen thousand and ninety- 

three by forty thousand seven hundred^ and divide the 
product by eleven. 

22. Multiply nine millions and ten by siasteen thousand and 

eighty-one^ and divide the product by one fifth of seven 
hundred and sixty-five. 

23. If 81 lb. 10 oz. of sugar cost £1, how much sugar may be 

had for £179 1 

24. What is the cost of 180 dozen eggs at 2s. 6d. a score 1 

25. The wages of a joiner being 9|d. per hour, how much will 

he earn in 5 days, working nine hours a-day % 

Example ZI. 

Find tJie weight of 17 hales of goods each weighing 14 cwt. 
3 qr. 7 lb. 

[The answer can be found by ordinary multiplication, or as 
below.] 

Here we have 17 tons = the weight at 1 ton per hole. 
Therefore, 



Since 10 cwt. — ^ 


8 tons 10 cwt. =the i^eight at 10 cwt per bale. 


smce 4 cwt = « 


8 tons 8 ewt. = the weight at 4 cwt per bale. 


4cwt. 
since 2 qr. — g 


8 cwt 2 qr. = the weight at 2 qr. per bale. 


, 2 qr. 
since 1 qr. — ^ 


4 cwt 1 qr. = the weight at 1 qr. per bale. 


since 7 lb. ="4 


1 cwt qr. 7 lb. = the weight at 7 lb. 

per bale. 



ithe weight at 
14 cwt. 3 qr. 
7 lb. per bale. 
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Exercise 12. 

[To be worked asj9er Example JTL] 

1. 32 cwt. 2 qr. 21 lb. x 66. 

2. 19 cwt. 3 qr. 17 lb. x 64. 

3. 19,001 miles 7 fur. 101 yd. 1 ft. 6J in. x 12. 
4 108 leagues 1 mile 19 poles x 31. 

5. What is the value of 8 J times 92 tons 14 cwt. 60 lb. 1 

6. Find the weight of 101 machines each weighing 10 cwt. 

2 qr. 7 lb. 3 oz. 

7. What is the united area of 88 plots of ground each con* 

taining 813 ac. 2 r. 17 po. 3 sq. jd. ? 

8. 17f times 803 tons 2 cwt. 10 oz. 

9. 136 times 7 years 4 months 3 weeks 6 days. 

10. If a wheel turn once in 2 hours 17 min. 31 sec, how long 

will it occupy in turning 166 times? 

11. Add 19 cwt. Ill lb. to 17 cwt. 3 qr. 27 lb., and multiply 

the restdt by 61. 

12. 148 lb. 7 oz. 10 dwt. 18 gr. x 63J. 

Example ZII. 

What is the price of land per acre when \ of an acre cost 
£50, 78. 6d. ? 

Here f acre cost £50, 7s. 6d. 
Therefore, J acre cost ^^> ^s. 6d. ^ ^^^^ ^^ ^^ 

• *• [f i,e,] 1 acre costs £16, 15s. 10dx5=£83, 19«, 2d,^Answer, 

EXERCLSE 13. 

1. Find the value of a ship if ^j of it be worth £1863, 12s. 6d. 

2. If a man earn £16, 16s. 6d. a week, what will he ei^m in & 

year? 

3. What is the price of 7 tons of coal when the price of 3 tons 

is £3, 10s. 6d. 1 

4. If ^ of an acre of land be worth £145, 12s. 6d., what is 

the value of that land per rood ? 
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5. How many pints would 10 barrels contain when one-fifth of 

the contents of a barrel is 17 pints f 

6. If one-third of an acre of land be valued at £803, 10s., 

what will be the value of 6§ acres ? 

7. "What will be the weight of 8 trucks of coal when -^y of the 

weight of one truck is 2 tons 13 lb. ? 

8. Three-fourths of an acre of land are sold for £165 ; what is 

the value of that land per acre ? 

9. If f of a piece of land be worth 402 cows, how many 

cows is the whole worth 1 

10. What is the value of i of f of £5 1 

11. Divide £1060, 10s. by 18^. 

12. 17 miles 6 fur. 17 po. 3 yd. 2 ft. 8 in. x 76^ 

Example XTTTi 

What mill he tJie price of f acre of land when \ acre cost 
£286, lOs. f 

Iflt Method. 

f acre cost £286, 10s. 

. - . £286, 10s. ^-- ^ 
, •. f acre cost ^ = £57, 6s. 

• *. 1 acre cost £57, 6s. x 7 = £401, 28. 
. '• cost of } acre = | of £401, 2s. 

= £267, 88. Ansv)er, 

2d Method. 
f acre cost £286, 10s. 

. •• 1 acre cost £286, 10s. -5- f = ^^ 

T 

• •. I acre cost — j-^ x ¥ = £267, 88. Answer, 

r* 

8d Method. 

As ^ : i : : cost of^ acre : cost qf^ acre, 
or, otherwise stated, 

As^ : i :: £286, 10s. : Anstoer 
and, therefore. 
Multiplying together the extremes and the means, we get 

Answer x f = £286, lOs. x |. 

. . £286, lOs. X I 
,*. Ansiver = *—j i 

= £267, fiS. 
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4th Method. 

[Being the 3d Method otherwise expressed.] 

i cost of f ac. 



•I cost of ) ac. 

Multiplying across [see dotted linesl we get 

cost of f ac X ) = cost of }- ac. x f^ 
That is 

£286, 10s. X I = Answer x f . 

.-. ^. ">«• X f , AriBwer. 
f.6., £267, 88. s Answer 

Example ZIV. 

In working out such sums as Example XIII. it is necessary to find 

£286 10s X !• 
the vcUtie of such a qtumHtycu ' ^ ■■ — - j tiierefore note the fol- 
lowing working : — 

£286, IPs. X I £286JxJ 

«£*±^ .... (A) 

f 

- MjihLl . . . (B) 
* VxTxS 

m £267, 88. Anstoer, 

N,B.^The expression (B) is ohtained from (A), hy placing the 
numerator of eacn fraction on the same side of the vinculum (f.e., the 
thick line) in B as the fraction itself is in A, and then placing each 
denominator on the side opposite to its numerator. 

Exercise 14. 

1. What is the value of | of 5|| of 30 times £105 1 

2. What is the value of 1| of 10 j§ of 18^ times ^ of £608, 5s. t 

3. Find the weight of a vessel ^ of | of whose weight is 9010 

tons. 



I6 EXAMPLES AND EXEECISES 

4. If ^ of the yalue of an estate be £1839, what is the value 

of ^ of the same estate f 

5. Find how many lbs. are equal to the weight of ^ of a truck, 

if ^ of the weight of the truck be 1 ton 110 lb. 

6. The dijfference between | and ^ of a sum of monej is 

£38, 2s. 6d. ; what is that sum of money t 

7. Simplify fi 1 og . 

51-J- X 7 times 14 
^' Simplify gQ^^ 18 times 1^3^- 

^ -,. , ^, 1 . ^1060 X 3J 
9. Find the value of Tml — • 

10. If half an acre of land be worth £18, 10s. 6d., what is the 

value of 2^ acres ? 

11. The cost of 18 miles 7 fur. of telegraph cable being £1500, 

what length of cable will cost £3500 ? 

12. By working Si weeks a man earns sufficient money to pur- 

chase 1 acre 3 roods of land ; how many roods of land 
can he purchase with the earnings of 30f weeks t 

Exercise 15. 

MiloellaiieoiiM. 

1. Take ei^ht thousand nine hundred and nine pounds sixteen 

shillings and threepence from nine hundred and sixty-nine 
thotuand and eighty-one pounds twelve shillings and ten- 
pence farthing, and multiply the remainder by eleven. 

2. Subtract £808, 17s. d^d. from £909,163, 10s. 6d., and 

multiply the remainder by 12. 

3. How much must be taken from ten thousand pounds to leave 

eiglUy- three pounds sixteen and ninepenee 9 
i. If 8 acres of land cost £119, 17s., what will be the cost of 

16^ acres? 
5. Wliat weight of butter could be bought for thirty-six 

shillings when seven pounds cost half-a-guineat 
Q. If two thousand two hundred and forty pounds of coals 

cost £1, 13s. 4r^d., what must I pay for 7 tonst 
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7. Wliat is that sum of money which, being mtdtiplied by 7 

and then added to 7 times £80, 178. 3^d., gives 
£4179, Os. 8|d. 1 

8. How many hogsheads of beer at £1, 58. each cost as much 

as 90 hogsheads of ale at 17& 9d. each) 

9. How many cows at £38, 10s. each are worth 60 horses at 

£48, 2s. 6d. each 1 

10. How many bushels of barley are worth 105 bushels of 

wheat if 7 bushels of the former are worth 3 of the 
latter? 

11. Find how many yards of calico at 3|d. a yard are worth 

220 yards of silk at 10s. 9d. a yard. 

12. Find the cost of 206 acres at £18, 13s. 9d. per acre. 

13. Find the cost of 727| acres at £208, 15& 5d. per acra 

14. £13,829,613, 3s. lOJd. ^ 7|. 

15. £106,038, 17a 9id. - 17|. 

16. 8034 tons 17 cwt. 3 qr. -s- 7^ 

17. 316,827 tons 19 cwt. 3 qr. 3 oz. -^ 15|. 

18. 6,631,820 tons 17 lb. 10 oz. ^ 8f|. 

19. 29 lb. 11 oz. 13 dwt. 8 gr. x isf 

20. How much iron can be bought for 10 guineas if 2 cwt. 3 qr. 

12 lb. can be purchased for £1 ? 

21. Find the weight of meat which can be purchased for £13 

wh^ 3 qr. 21 lb. can be bought for a sovereign. 

22. Three cattle dealers have seven animals each to sell, and, 

finding the butchers will not give more than 7^d. per 
lb. for them, decide to kill and sell the animals them- 
selves at 8;|d. per lb. They do so, and, after paying £5 
for expenses, find they have each taken £5, 15& lO^d. 
more than the butchers offered them. What was the 
weight of each animal ? 

23. Find the difference between l^e cost of a thousand sheep at 

nine guineas each and two hundred bullocks at nineteen 
guineas' each. - 

24. A friend owes me £250 ; he offers me 10 bank notes at £5 

each, 19 casks of butter at £3, Is. 6d. each, and the 
rest in ca^ How much shall I take from Jiim in 
coin ? 

25. The weight of a waggon is one-seventh of that of the coal 

B 
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it contains. If the waggon weigh 18 cwt 3 qr. 17 Ih., 
what will be the weight of the waggon and coal together) 

26. A man earns twice as much as a woman ; if a man's wages 

he £16, 88. 9d., what will be the wages of 7 men and 
41 women t 

27. If -^ of a sum of money will buy 64 acres of land, how 

many acres can be bought for f of the same sum, and 
what will be its value at £90 per acre? 

28. What is the price of 1004 tons of copper at £81f per cwt. ? 

29. Multiply eight hundred and six thousand three hundred and 

eighty-two by seventy thousand and nindy. 

30. Take eighteen pounds six shillings and ninepenee halfpenny 

from one thousand pounds^ and find how many times 
eigJUpenee halfpenny is confined in the remainder. 

31. How many pairs of trousers at half-a-guinea each are worth 

170 suits of clothing at 3| guineas? 

32. A man's wages for one day is sufficient to pay for } ton of 

coals; how many days must he work to earn money 
enou^ to pay for 108 tons 10 cwt. ? 

33. A man earns as much as 2 women, and his wages for a fort- 

night amount to £20. If the total wages of 18 men, 
12 women, and 21 boys be £1240 in 4 weeks, how many 
boys earn as much as one man ? 

34. Divide ten thousand pounds among 6 men and 5 women, 

giving each man twice as much as a woman. What is 
the share of a man and what that of a woman? 

35. If ^ of a sum of money will buy 85 acres of land, how much 

land may be bought for -^ of that same sum of money ? 

36. 3} of 11} of 16 times ^ of 60 guineas. 

37. I of 44 of 75 guineas. 

8i 

38. 63 tons 7 cwt. 3 qr. x gf. 

39. Divide fifty guineas between A and B, giving A twice as 

much as B. 

40. A horse and a donkey together cost 36 guineas; if the 

value of the horse be 2^ times that of the donkey, what 
did each cost ? 

41. How much must a gentleman leave for his son and his 
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daughter together, so that the daughter's share, which 
is I of the son's, shall be £2500 i 

42. How much money will be required for A, B, and C together 

if A's share be J of B's, and B's share be j^ of C's, and 
C receive a thousand guineas ? 

43. Divide £1200, 18s. 4d. between A and B, giving B three 

times as much as A. 

44. Divide £900, 9s. 8d. between A and B, giving B one-half 

as much as A. 

45. Divide £1330, 8s. 4d. between A and B, giving B one-fifth 

as much as A. 

46. Divide 21 acres 2 roods of land between A and B, giving A 

half as miich again as B. 

47. Divide £85, 18s. lOJd. between A and B, giving B two- 

thirds of that given to A. 

48. How many quarter-pound packets of tea are worth 55 half- 

pound packets of coffee ; tea being 3s. 4d. per lb., and 
coffee l^d. per oz. ? 

If. a- rx *l ^ U ^ 13 ^. £8, lOs. 

49. Simphfy 3^ ^ ^^ , 15 times -^35- 

50 Simnlifv ^^ x 4^ of £90, 9s. 6d. 

^ ^ 1^ X 1|^ of 5 times 17 guineas 

Example XV. 

{Vulgar Frctctions,) 
Add together 3|, 2|, 3y®^, 1^. 

Method, 
(a) Add together all the integers ; thus — 

3 + 2 + 3 + 1 = 9. 
{b) Add together the fractions ; thus — 

i + i + ^ + i-l- 8g + g0 + 68 + gg -108 _ o«3 _ « Q 

(e) Add together the results obtained in (a) and (6) ; thus — 

9 + 2A=llA- Answer. 

Note, — ^That in adding and in subtracting mixed numbers, there 
is no need to reduce them to improper fractions ; but in multi* 
plying and in dividing them, there is osnally need to reduce 
them to improper fractions. 
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Example XVI. 

Find the value of ^\^^ "" ff/ ^\, 

161 X 4t X St _ V X V X V 
llA X lU X 7f "" W X V X V 

^x}^xj[|xy|x(}x7 
^HxSx^x^Ux^txU 

= -h' Annoer, 

Note.'^TlaB method is the same as that descrihed in Example 
XIV., and can be nsed when there ia no plus or minus sign 
either aboye or below the vinculiun. 

Example XVIL 

Find the value 0/2^1^ 

Oj- lb. 

28flb. _ 4*lb. _4^ 

Oancelling by 23, we now get— 
iig-i-as 5 
"TT+TT = T ~ X ~ ^ Answer. 

—7 T 

^.-B.— Note here — 

1. That the "lb." la cancelled from the nnmevator and the 

denominator. This amounts to dividing the numerator 
and the denominator each by 1 lb. 

2. That» after this cancelling, the working may be put thus— 

7 

S, That, counting downwards, cancelling can take place 
between (a) the first and third, (b) the second and fourth, 
of the four numbers 115, 4, 23, and 7* 



Bednce to 


1, 


7| 


2. 


8* 


3. 


6A 


4. 


7^ 


5. 


llxV 


6. 


16^ 


7. 


16A 


8. 


23A 


9. 


10714 


10. 


8161 


IL 


19^ 
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Exercise 16. 




' 


fractions — 






12. 28Ji| 


23. 


726Hf 


13. 230111 


24. 


2319i|f 


14. 446ff 


25. 


20017^f 


16. 803tV^ 


26. 


36927t?^VA 


16. 764^ 


27. 


839026A»,Vnr 


17. le^v 


28. 


6207i¥i?W 


18. 18j|. 


29. 


17374IIII 


■ 19. 7073|^ 


30. 


0<l <I8 


20. 16177fS|f 


31. 


7376IJJI 


21. 237,j!j!yV 


32. 


88906^J{x 


22. 2013|§| 






Exercise 17. 







Find the least common multiple of— 



6. 27, 108, 42, 63. 

7. 85, 190, 60, 70, 100. 

8. 24, 82, 60, 75, 15. 

9. 105, 252, 70, 98, 13. 
10. 62, 108, 17, 153, 341. 



1. 56, 21, 24, 108. 

2. 81, 63, 49, 20. 

3. 135, 60, 35, 80, 189. 

4. 102, 85, 51, 20. 

5. 105, 21, 80, 170, 27. 

11. Find. the cost of 96 at 4s. 2|d. each. 

12. Find the cost of 64 at 3s. 2^^^. each. 

13. How many articles at Is. 7§d. each cost £2, 5s. 2|d. t 

14. How many articles, each weighing 95 tons 13 cwt 2 qr. 

7 lb. 8 oz., weigh in all 87,354 tons 6 cwt 2 qr. 15 lb, 

8 oz.? 

15. From 17f take 16^, and divide the remainder by 14f. 

16. From 2f times || take 16^ times j\. 



1. 
3. 
4. 
5. 
6. 



35 



^i + 



. 87 . 29 

+ TV + i:y 
38| - 17 * 



83 

"Si: 



Exercise 18. 

2. 



5 

T 



. 39 



71 
TSTJ 



IS 



11 



80 
TT 



90A 

28tV 



TT 
1»TT 



27A 



7. 61J - 

8. 28f - 

9. 80f - 20| 



13A 



10. 
11. 
12. 



®A 



16 



mi 



_ 8 



H- 



21 



22 
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+ 17 + 4xV 



+ 3i 



11 

TTRT 



13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. (40| of 60) r- (3f of 6i) 



H + 6| 

7 • 18 
TT + TT 

H X 6^ 

80| - (2i of 16}) 
8i + 7f + IH 



8i + 17i 
92| + 17* 



+ 6^ 



21. 


7H + 


16|. 


-H 


22. 


(72|. 


-6J) 


x814 


23. 


66J + 


(A< 


,f 6|) 


nj 


24 + 


H 





25. 



16| 
181 



3f 



70-(fof8^) 



Example XVIH 

Find the value of 2^ + 3f of 9J + 20. 

Answer = 2i + 3f of 9^ + 20 

= 2i + (f- x^U20 

= 24 + 32f + 20 
= 55A 
i\^o^e. — That the signs ** of,*' x , and -r- connect the quantities 
between which they stand ; hut the signs + and •> do not 
connect: thus — 

a + h y. c- d +/-^ 6 = a + (6xc)-d+ (/+ e) 



Exercise 19. 



1. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 



Find the least common 
Find the least common 
Find the least common 



TTT 



. 15 

4. 2b . 



1©_i_»«_l2 8j_4 



§ 



,61.14 



7 j_ 18 . loe 



i 



17 

8 



10 
8 



+ f "*"TTr 



25 , 23 , IT i ei 

40. 88. 67 j^8 

1 » 4. ^1 4. 1 ' 4. 

TTT + TTff + in: + 



17 _i. 86 



+ 1^ + 



IT 4. 28 

TT + ^T 



8? + 9Jf + 8/T + 19Tiir 
TV + 3f + 6f| + 2A 



multiple 
multiple 
multiple 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 



of 72, 180, 20, 32. 
of 90, 36, 27, 25. 
of 88, 121, 132, 143. 

+ 8| + 



16»i4.i» 

.»o.Q"|28il« 

T TTTT T «'*XT ^ TT 



18 . S8 
ITT + TTr 
101 ^ 



TTT 



8i + 3i + 4A 
2J + 5^ + 8^ + 2|i 

8 • 10 . 11 . 5 
T + TT + Tr + F 

1» 4.-ii_4.24. 17» 

¥¥ + TFT + f + FFT 



81 

FT 

eg 
FFF 

*1 4. 

FF + 



+ 3 



IT 
TFF 
86 



FFT 

1714 + 60 ^* 



+ FT + 

<^1» 4. 

^FT + 



FF 

101 j_ 80 

FFF + F7F 

^FTF + f 



TFF 



3 5 __ 18 

8 8 _ 9 4 
TT -^TT 
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Exercise 20. 



1. 
2. 



+ 1 + 



IS • 28 



S 
TT 
4 
T 



14 _L 81 . 68 



3. T + -B-T + "jnsf 



87 1 261 



18 

4. 3f of 4? of 101 J 

5. 3^ of ii of 6^ 

6. 34 + 174 + 311 



i-A 



7. 

4^ 

9. 

10. 17f-3H 

11. 21^^ — 3^11' 



8 
ST 

34- 2f 



12. 16f|-12/T 

13. 15xl8 + 2J + llJ-3ix2}xlf 

14. 7x8-3 + 5 + 2 + 3x8-10x7 

15. 2jx4| + 8J-2i^ + 6i + 5} 



17. 
18. 

19. 
20. 
25. 






28J + 174 + A 

2i 
5| X 104 

m-i3i 

10 
13f X 71 



21. 



22. 



23. 



24. 



2^ X 4f X 10 
14 X i X 16^ 
2f + 8| + 2| 
7| + 10i + 64 
3| + 18| + 7 
21^x3}x8 
3^ + 8^ + 10| 
7 + 7i + 17f 



20y X 3t^ of ^ of 50 guineas 
2f X 17 times If of 16 times 100 crowns 



1. 3ix7Ax2J 



Exercise 21. 



2. 6fxl8|x2f 

3. 18f-24 

4. 17|-11| 

5. 17J-11I 

6. 82^-331 

13. 8f X 144 X Tw - TW 

14. 2| + 4f of 1| of 44 + 

15. 24 of 1| of 18 times 16. 

16. 8^ of 41 times 17 times 2| of 10. 

17. 8i + 



7. 

8. 

9. 

10. 



274-17y»x 

3044-124* 
61f| - 38^ 

4fx8| 



X -rTBTTe X 



168 



IT 



11. 3| of 84 of 3/t of 6f 



TT 



688 



12. 
5* 



21t\ of 84 of 17x';r 



xH 



IT 



i«A. 



2f + |iof7 



6 
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EXAMPLES AND EXEBCISES 



18. llf of2lT^o£5^of9?. 

19. 81} - I of 26J. 

20. 28} of 7A + «f - 2|. 
of 7 times § of ^100. 



21. 



25. 



64 



11 



6 

TT 



TS 



7 



s 



4-3x6i 



22. 2?ofAV-liofiofV\^ 



23. 



20| X 2^ 



nf SI 



20? - 



5 • 

TT 



8i + 

71 ■ 2j^ of 5r 
20 + 4J of 2AV 

X 7^. 



Exercise 22, 

Beduce the following to Vulgar Fractions : — 



1. 



2. 



3. 



1 



17. 



18. 



19. 



20. 



8? 
7* 



TT 

81 



9^ 
3^ 



TT 



6*i 



i.it 



6. 



7. 



8. 



7A 

il 
6A 



13" 



29^ 



8 ^ X 16 X 2jl r 
8t3^ X 64 X 3f 
2^ X 4| X 8| 



x6^ 



8^ X 2f X 6| 
5f X 7tV X 6 



8 
J 



16f-llT*r 
25. Divide £328 by I of ^ 



9. 



10. 



11. 



12. 



2i 

m 

6f 

17f 
8 



2i.ii±M±Ii 



13. 



14. 



SIT 
IT 



15. 



°Tr 

16. ixL 
TOi» 



2f + 4t + li 

24ii-16|f 
23.^i^xf xlixlJ + 8 
21 Divide£801 byf of |of f » 



of £122, 2s. 



1. I of a of I of £2, 5s. 

2. 4f + | + lJ + 4f 
4. 3J + 8J-2I 



Exercise 23. 



^' 18-131 

5. 7Jx3i + 15i-2f-l«x21 



IN AKITHMETIO. 



6. 6xVofl3^ 



of lliof F« 



ss 



BT 



7. 2J + 1I + 7J 

8. 2J + 3f + llT^ 

9. 15| + 18J+17| 

10. 151-4^^^ 

11. 21 + 17^ + 63^ + 2^ 

12. MlJ- 
3i-2^ 

13 18^^-161 + 4^ 
• 2i + 3|+18ii 

. - 3^x7§xll 

4|x4fx7 

£%A -Kr ij.' 1 65 tons 3 cwt. , 
24. Multiply 30 ,,^3 y ^^^ by 



16. 8Jxl7ix2| 
16. 25|x^xl7J 
17. 
18. 



19. 



2J + 8? + 10| 

2jx5f 
2tV X li 



20 2U X 18? X IDA 
21 X 16g 

21. i«*- 71 
10} -2f 

22. 11|-7tV 

23. 3f + 4J + || 
£11, 10s. 



25. 



£17, 58. 
^ of 11 timea 1^ of 1000 



}i of 16 times | of ^ of 2J times 25 



25 



1. 2|xl2 

2. 71^x15 

3. 8^x20 

4. 6|x8 
6. 7^x12 



EXEBOISE 24. 



5. 7^x12 
_ £809, 19s. 9d. 
^^' 106~ 

£70, 17s. 6d. y 
^^' 100 






18. 
19. 
20. 



34 + 8^ 
6J + 8| 

29^ 
lOi - 41 

n-3§ 

6| + 4f 



6. 8/^x12 

7. ej|x33 

8. 7^x8 

9. 6^x50 
10. 7^% X 50 

21. 
22; 
23. 
24. 
25. 



3^x2^ 



11. 8f^x70 

12. 6J^ X 32 

13. 18|x7 

14. 4|x3 

15. 18f x22 
3|~2| 

3i-l| 

18| X 40 X 17^ 

60| X 30 X 6j\ 

yl of £8, 6s. 8d. 



16 



TT 



2Jxl9 



4| X 5 Jf X 20 



of £105 



4f X 



If 



3f X 14i 



of £80, 18s. 6d. 



Z6 EXAMPLES AND EXEBCISES 

Example XTX, 

Find (he cod of 16 torn 8 cwt. at £1, 5& per ton. 

Here 16 toni 8 owi. = 161 toiuu 
And £1, 5i. = Sl\, 

\'Ammr^SX\ x 16| =r i^ x ^ = £^ « £20, lOi. 

s 1 

EXEROISE 25. 

Find the cost of — 

1. 6 tons 10 cwt. at 18s. 6cL per ton. 

2. 18 tons 18 cwt. at £1, 5s. per ton. 

3. 10 tons 15 cwt. at £1, 9s. 6d. per ton. 

4. 6 tons 15 cwt. at £436 per tpn. 

5. 7 tons 15 cwt. at £11, 9& 6d. per cwt. 

6. 8 tons 15 cwt. at £13, 5a. 8cL per cwt 

7. 10 tons 10 cwt. at 17s. 9cL per ton. 

8. 13 tons 10 cwt. at 19s. lOcL per ton. 

9. 16 tons 12 cwt. at 15s. lOd. per ton. 

10. 23 tons 16 cwt at £1, 3s. 2cL per ton. 

11. 2 tons 10 cwt. at Is. l|<i per cwt. 

12. 7 tons 16 cwt at £25, 13& 8cL per ton. 

13. 7 tons 17 cwt. at 5s. 8d. per ton. 

14. 10 oz. 11 dwt 13 gr. at 6s. 4d. per oz. 

15. 8 tons 17 cwt at 9s. 4d. per ton. 

16. 13 tons 11 cwt. at 17s. 3d. per ton. 

17. 8 tons 17 cwt 3 qr. 14 lb. at £6, 8s. 4d. per ton. 

18. 10 tons 14 cwt at 19s. 2d. per ton. 

19. 17 tons 18 cwt 2 qr. at 19& 3d. per ton. 

20. 21 tons 19 cwt. 3 qr. at £1, 16& 4d. per ton. 

21. 18 tons 17 cwt 3 qr. at £16, 58. 5d. per ton. 

22. 16 tons 13 cwt 3 qr. at £91, 17& 8d. per ton.. 

23. 16 tons 17 cwt 1 qr. at 15s. 3|d. per cwt 

24. 22 yd. 1 ft 9 in. at 16s. 9d. per yard. 

25. 17 yd. 1 ft 9 in. at 18s. 4d. per yard. 



IK AKITHMETIO. 
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1. 

2. 

3. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 

16. 
17. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 

27. 

28. 
35. 



12]^. 



Exercise 26. 

Miscellaneous. 

If the value of | be £717, 10s., what will be the value 

of 3? 
If 11 men earn £80, 178., what will 19 men earn in 3 times 

as longi 
£86, 17s. 7iA X 9J. | 4, £405, 16s. 2d. 

20x63x21x33x55x112 
99 X 30 X 5 X 77 X 128 X 4. 
54 X 70 X 12 X 64 X 63 X 121 x 44 
132 X 63 X 72 X 15 X 28 X 88 X 49. 
Find the least common multiple of 27 and 75. 
Find the least common multiple of 52 and 65. 
Find the least common multiple of 280 and 960. 
Find the least common multiple of 312 and 640. 
16 tons 14 cwt. 3 qr. 6 lb. x 7^. 
109 oz. 18 dwt. 19 gr. x 4^. 
19 cwt. 3 qr. 17 lb. 6 oz. x 8i. 
640 miles 5 fur. 30 poles x lOit. 
601 tons 17 cwt. 101 lb. x 16 



86f - 20J . 
17|-10^ 



18. 3| + 8| + 10 

19. 2J + 3i + 6f 



What is the cost of 108 yd. of silk at 17s. 5d. per yd. ? 
What is the cost of 83 yd. of calico at 9|d. per yd. 1 



111 -4^ 
80ii-20? 

6| of S^ of 17xV of 41 

8J + 17| + 6^ 

62 J X 3| - 6 times 18| 

1 66 times 5/y x 2^^ 

3 J times j^j x ^ 

82|-16| 

24 + 17f 

80||-3f of Virof 16| 



29. 



2J+17A 



JT 

20f - 2i 
30. 100-2Jofl5 
8^gr-7|of 8 
2f-.8iof 9 



31. 



32. 21i + ||of80 

33. 29|of 8^- 2J of 18 x ^\ 

34. 9AVof/Tof80-2i 
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36. Find the cost of 108| sq. yd. of lead at ^1, 19s. 9d. per 

sq. yd. 

37. Find the cost of 83 tons 10 cwt. at £33, 10s. per ton. 

38. Find the cost of 29| tons at £121, 10s. per ton. 

39. Find the cost of 17^ barrels of oysters at £2, 5s. a barrel 

40. Find the cost of 103 ac. 2 r. at £827, 2s. 6d. per acre. 

41. Divide a thousand and one miles by 89}| and express the 

quotient in inches. 

42. 16 miles 3 fur. 21 po. 2 yds -^81 J. 

43. 71 tons 13 cwt. 1 qr. 19 lb. -5-86f. 

44. 201 miles 7 fur. 3 po. 2 yd. 3 in -f- 91f 

45. 1001 miles 3 yd. 1 ft 5 in. -5-211. 

46. Multiply the sum of 101^ and 66^ by their difference. 

47^ jjLZL-^ X li ; reduce the result to the fraction of £1. 



48. 



49. 



101xV-|| of 15 times ^ x 10. 

77 times || of j4 Q^ ^^ guineas. 
39 times f of l| of 38 shillings. 



50 9H-60§-76| 
^ 28i-20t-17fi 



Exercise 27. 

Decimal Frtzctions, 



Convert the following to decimals : — 



1. 



2. 



3. 



13. 



28 

m 

613 
625 
15f 



4. ^ 



5. -TT 



18^ -h 3^ + 201 
17 -Hi 



6. -5 



H 
H 

9 
3 

8 

14. 



7. 



8. 



9. 



6g X TtV 
2^x900 



Mi 

28^ 
_6f 



10. 



11. 



12. 



10 

•?nr 



15. 



i8| X ^ X 



4^x8f 
If x2^ 
2|x3| 
4^x3^ 
16 56 



231f X 20 



16. Keduce ^ and y\- to decimals; take the less from the 
greater, and multiply the repiainder by 14*85. 
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17. Increase 16-65 by 3 times itself, and divide the result by 

18 times the difference between IJ and 1'46. 

18. Eeduce 16 '5 by 4 times | of itself, and multiply the re- 

mainder by '0005. 

19. 20-Sx8-72 

20. 18-016x25 

21. 16-36x21 



22. 62 018 X. 17 -09 
14-08 X 2-2 



23. 



6-4 X 3-3 



24. 
25. 



TSJF 



•366 



6 + 7-Sx8-S 
U X 2-5 x 9 



Example XX. 



Reduce W to a decimal. 



^T 



31) 110 (-3548387, &c 
93 

CD 



• 


170 ^ 
155 




150 
124 




260 
248 


A... 


120 

93 




270 
248 


B.. 


220 

217 

3 



81) 110 (-8548387 

93 096 

17 774 

ftc., &C., &c. 193 

548, &c. 



Note. — The remainder opposite B is 
3 ; that opposite A is 12 ; i.e,, the 
remainder opposite B is J of that 
opposite A. But the figures pro- 
duced in the quotient oy the re- 
mainder 12 are 387 &c. There- 
fore the figures which will be 
produced by the remainder 3 will 
oe 2 of 387 &c., and may, there- 
fore be found by dividing 387 &c. 
by 4 ; we thus find that the value 
01 the " &c." in the quotient may 
be found by commencmg to divide 
bv 4 at the 3 over the letter C, and 
placing the figures of the quotient 
so found after the 7 over the letter 
D, and then continuing to divide 
till the figures are found to repeat, 
as shown below :— 



or, written out in one line, we get — 

31) 110('S548387096774ld354S 
93 

"17 Answer = -464838709677419. 
&c., &c., &c. 



30 
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Exercise 28. 



Beduce to decimals : — 



1. 



2. 



3. 



4. 



40f 
185 
23J 
"31 

2jx7 
3^x13 



7> 



T 
I 

1 

9 

6 ?4 






7. 



8^ of 12f 



8.2f + 4| 

30^ 
9. ^ 



27 
29 
104 
51-4 
12| 

*^- 27-5 



10. 



11. 



25. 



13. 
14. 



92 

8-25 

85§ 

100? 

15 ^ 
15^ 



17. 



18. 



16i 
107 
910 



80| 

8 



19. 



20. 



21. 



22. sf 



23. 



24. 



113 
231 

11 

18^ 

2^ of llf 
7i of 8i 
3J 

n 

164of5T-\ 
19|of2J^ 

102 



Exercise 29. 



1. 8-47 X 3-6 

2. 8-57 X 16-9 

3. 1038-49x23007 



4. 608*806x105*89 

5. 202-303 X 60-007 

6. 96-017 X 48-625 



Seduce the following quantities to decimals : — 



''22 



8. 



1-5 
2-55 



9. 



17^ + 8f + 20 



10. 



13 + 16 + 18 
15xljxl7 



Beduce the following quantities to vulgar fractions : — 



11. -256 

12. -2675 

13. 28-05 

14. 8-62 
16. 20-0176 



16. 28-016 

17. -00705 

18. 28-65 

19. 19016 

20. -009925 

£71 



21. 20-625 

22. 000456 

23. -77088 

24. '6066 



25. 



£20, 168. 3d. 
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Example XXI. 

Reduce 80d6d to an improper vulgar fradunk 



Fint Hethod. 
63 7 



*^*- 9990-1110 
Therefore 8*006^ = 8^^ = n^o ^^^^^ff^* 

Second Method. 

onAi.5 80063-80 79983 8887 , 
ov^>^= 9990 -9990"~ili0 -^«««^' 

Example XXII. 

4-27 
Reduce -^a to a vulgar fraction. 

The student will here notice that the number of decimal ''places ** 
in the numerator is the same as in the denominator, viz., two; in 
■uch cases the decimal points may be disregarded. 

_ . 4-27 427 61 
Therefore -:3jl=^=y. 

Example XXin. 

„^ 7-5 X 3-28 X 4-25 X 2-1 ^ . , 

^'^"^ -17 X 1-05 X '9x8-2 *^ ^ decimal number. 

The total number of decimal *' places " in the numerator here is six : 
the number in the denominator is also six ; therefore the decimal 
points may be disregarded, and the 

. 7 5x328x425x21 600^^^^ 

-^'^'•^-nx 106x9x82 --3--1606. 

Example XXIV. 

Reduce -^ to a dedmal. 

The number of "places*' in the numerator in this case is not the 
same as that in the denominator, but the numbers of the "places** 
can be made equal, thus — 

^M3 _;013 _ 013_J3^_ 

Q'5 ~6-500""6600-6500""'^'^ '^'***'^* 
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EXAMPLES AND EXERCISES 



Divide 8-S by 7*8. 



Example ZZV. 



Annoer 



•• a 



8'S V ' 



8-i 



^.B.— In the quantity ^ tlie number of decimal places in the 

numerator is the same as in the denominator, but the method used in 
Examples XXII. and XXIII. may not be applied here because one of 
the decimals recurs. 

Exercise 30. 

Find, to not more than ten places of decimals, the values of 
the following quantities : — 

1. 81-63 x7-8ld .301^x81 _ 128. 6d 

2. 106-3dx 25-82 



3. 



5. 



6. 



7. 



8. 



82-9 
63-7 

8-2 

2-03 X 6-89 
4-05 X 8-72 
774 X 6-7 
12-3 X 9-81 
5^ 



3i 



T 

1 
T 

8| 
7i 



9. 



30| X 81 
174 X 46 



10. 3-82x6-7 
11. 



2i 



104 

12. 20-706 x3'82 

13. 82-836x12-7 
U. 40572x6-605 

2-70707 



15. 



16. 



17. 



25. 



•013 
21809 

63-5 
91^91 
707-6 
138. 7d 



18. 



19. 



20. 



21. 



22. 



23. 



24. 



178. 6d. 
17a. 9^1 
£3, 6s. 
5300183 

720-9 
103f 
109$ 
-0163 
5-0174 
1000 6 
918161 
£1, Ob. 3d 

£8, 8s. 



1^ guinea 



Exercise 31. 

L Beduce 12s. 7d. to the decimal of £1, lOs. 

2. Eeduce 6\ guineas to the decimal of £22, Is. 

3. Reduce 5 yd. 2 ft. 7 in. to the decimal of 10 yd. 9 in. 

4. Keduce 2^ times 6s. 6d to the decimal of 3^ times 4s. 4d. 
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Find the value of — 

5. 86*35 of 10 tons 

6. 273*45 of a £10 note 

7. 63-375 of £20 

8. 109-8675 of 38 yds. 

9. 26*3875 of 91 miles 
10. 28-965 of £8 



11. 713-59 of 3 tons 

12. 53-787 of 32 cwt 

13. 99-99 of 10 guineas 

14. 26007 of 81 yds. 

15. 3-65 of £20, 10s. 

16. 8-89 of £36, lOs. 



17. Beduce -p — p — ^N ^^ * decimal number. 

,o « ^ 2-5x18-6x17 -85^ ^ . . . 

18. Beduce — 931 -19» ^ * decimal number. 

19. 6380-014 X 2-46. 

20. To 18*8 add ^ of itself and find what decimal number 

must be taken from the result to leave | of that result. 

21. Find the value of 18-65 x 2*5 x 3-S. 

22. Add together 20*6 ; 130d ; 14-629. 

23. Beduce -01 6 to a vulgar fraction. 

24. Multiply 86| by 4^ and reduce the product to the decimal 

of 20 times | of 8. 

25. Beduce ^.0 o^^^ to a decimal 



9-3 X 8-25 



1. 20-038x71-06 

2. 400-807 X 90-908 

3. 20306-7x1-00109 

4. 483062x20-007 
6. 80-4-20-6 

6. -75 + -46+7 

7. 11-6^18-75 

8. 86O09x3J^ 

9. 83-2067x81 
10. 55-007 X -0138 



EXSROISB 32. 



10-5 X 8 

19. 2-5 + 8-6 + 17-S6 

20. 17-4064x21-08 

21. From £2000 take -065 of 1300 guineas. 





23I-I- 4-5 -16-7 

"• 10-375-41 

12. -0608 + 17-009 + -00036 

13. 91-007 X 18-85 

14. 91-093x80-5 

15. 3-75 + 18-2 + 1-3 

16. 8-75 X 4-142857 x 13 

17. 2-5 + 8-S7 + 17-8 

,^ 3-4x4-5 
18. 
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22. Beduce / ^ to a decimal 

23. Multiply 45-618 by 20-45. 

^^ 180-25 X 000625 ^ . ,j . , 

24. w^ to seven places of decimals. 

25. If a piece of lead 13 ft. long, 2^ ft. wide, and 1^ in. thick, 

be rolled out to cover a space 20 ft square, express its 
thickness in decimals of an inch. 



EXEROISB 33. 
MiKcUaneous. 



5. £71, 3s. 6Jd.-5.^ 

6. £12218, 88. 4d. X ^ 

7. 4?xl8ix^ 

8. 18 tons 15 cwt. 3 qr. -^2} 



1. £13, 7s. 2id. X 24 

2. £40, 6s. 4|d. x 4*75 

3. £108, 14s. 3d. ^3-5 

4. £86603, 4s. 4d. X ^ 
9. 21 tons 16 cwt 2 qr. 12 lb. -^If. 

10. 25 tons 4 cwt 1 qr. 6 lb. 2 oz. -r 1*3. 

11. 8 miles 7 fur. 32 po. 4- -iftfi. 

12. 17x18-13 + 20 + 124x3-^4 toadecimalnumber. 

13. Beduce 00205 to a vmgar fraction. 

14. Beduce 47*72 to an improper vulgar fraction. 

15. Beduce 200O5205 to an improper vulgar fraction. 

16. 21-375 -14-83 | 17. "^^^^ 

18. Find the cost of 4*4 tons at £0*375 per quarter. 

19. Find the cost of 838 yds. of cloth at £0*675 per yd, 

20. Multiply £10, 68. 4Jd. by -5 of 17*5. 

1*7 

21. Express ^^ as a vulgar fraction. 

•7 

22. Express g- as a decimal fraction. 

23. By what decimal number must 18^ be multiplied to give 

15|? 

24. By what mixed number must 91f be divided to ^ve 16| t 

25. Beduce £86, 10s. l^d. to the decimal of £100. 
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26. Beduce 2^ to the decimal of a guinea. 

27. Find the cost of 86 tons 17 cwi 2 qr. at £5, 98. 6d. per ton. 

«« T, ^ 34 X 7i X 9 ^ X3, lOs. ^ , . w X. 

28. Eeduce ia oi tqI of — nn — to a decimal fraction. 

10 X 21 X 18f £11 

29. A snail crawls up a tree 3 ft. daily and falls down 2 ft. 

nightly ; on what day will it reach the top, supposing 
the tree to be 21 ft. lugh? 

30. How many envelopes, each 7 in. long and 3|- in. wide, 

will exactly cover the floor of a room which is 13 ft. 
long and 10 ft. 6 in. wide ? 

31. How many books, each 14 in. long, 5^ in. wide, and 1| 

in. thick, will just All a box which is 2 ft 3^ in. deep, 
5 ft. 10 in. wide, and 7 ft. long? and in what position in 
the box must the books be packed so as to lose no space 9 

32. If oranges be advertised at 5s. per hundred, how many 

oranges will actually be bought for £6, 10s. if they be 
counted at the rate of 6 score to the hundred ? 

33. How many horses can eat as much grass in 16 days as 80 

horses can consume in 30 days ? 

34. A lady goes to shop with £20 in her pocket. She buys 

12 lb. of sugar at 3|d. per lb., 5 lb. of tea at 3s. 4d. 
per lb., 6 tons of coal at £1, 68. 6d. per ton, and also 
pays £5, 10s. for the silk of a new dress. How much 
money does she bring back with her 1 

35. If a package be carried 193 miles for £3, 8s. 3d., how 

many miles ought it to be carried for £8, 10s. 7i|d. ? 

36. A waggon weighs 17 cwt 3 qr. 11 lb., and the coal in it 

is 5 times as heavy as the waggon itself ; what is the 
weight of the waggon and the coal together ? 

37. Divide 2022 tons 13 cwt. 100 lb. by 4|. 

38. Divide 95 tons 19 cwt. 3 qr. 11 lb. 9 oz. by 3^. 

39. If 80 tons 16 cwt. 3 qr. 11 lb. of metal be conveyed by 

the railway company for £10, what ought to be the 
charge for conveying 1091 tons 7 cwt. 1 qr. 22 lb, 8 oz. 

40. The price of an ounce of metal being £1, 17s. 8^d. what 

will be the cost of 919 oz. 10 dwt. ? 

41. How many times is 70041 tons 13 cwt 2 qr. 8 lb. con- 

tained in 1015604 tons 6 cwt. 3 qr. 4 lb. 1 
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42. Find the least common multiple of 27, 35, 40, and 60. 

43. Find the least common multiple of 85, 170, 69, and 13. 

44. Find the least common multiple of 20, 65, 84, and 91. 

45. Take 28f from lOOf and divide the answer by ^ of 3. 

46. Multiply sixty thousand one hundred and ninety-three by 

ten thousand and eighty-eighty and find how many must 
be taken from the product to leave one hundred tJiousaTid. 

47. Beduce *350l6 to a vulgar fraction. 

27-65 

48. Simplify :gg^ 

50. Find the value of 8J x 7 J x ^jey as a decimal number. 

— 3* 

52. Reduce i=f to a dedmaL 



6 
49. Beduce To to a decimaL 



82| 
51. Beduce to a decimal -^3 



104* 

53. Express ~oq/ as a decimal number. 

54. Find the cost of 17*5 acres at £603*8 per acra 

55. Express ^^ as a vulgar fraction. 

^^ _ 110O5x6-3 ... , 

56. Express — =-- — g — as a decimal number. 

57. Divide 830 crowns between three persons, and give the 

first 3 crowns more than the second and 7 crowns more 
than the third. 

58. If f of a sum of money be £100, 17s. 8d., what will 1| 

that sum of money be ? 

59. If I of a sum of money be £80, 10s. 6d., what will 1 j. that 

sum of money be f 

60. What is the value of 5f times that sum of money of which 

^ is £1604, 16s. 9d. 1 

61. Beduce 2s. 6d. to the decimal of 3s. 9d., and multiply the 

result by the decimal which expresses the relation which 
10s. 2d. bears to 15s. 3d. Divide the product by the 
decimal which is equal to 

_88. 10s. 6d. 

58. 4d "" 2a 4d. 
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Example ZXVI. 

Find the simple irUerest on £705, 6«. 8c/, at (S^ per cent, in 
6 years. 

let Method. 

1. Multiply £705, 6s. 8d. by 6J. 

2. Multiply the result by 6. 

3. Divide the product by 100. 

2d Method. 

This is the usual method, but the student vrill see from the 
workings given below that it is more convenient in this case to 
multiply first by the number of years, because in this way we avoid 
some tedious operations with fractions of pence. 

8d Method. 

Express the whole operation as a compound fraction, and then find 
the value of this fraction. 



Workings. 



Ist Method. 

£705 16 8x6| 
6 


£4235 
235 5 
235 5 




61 

61 


£4705 11 


14 
6 


£282-33 6 
20 

6*66s. 
12 


8 



8-OOd. 



2d Method. 

£705 16 8 
6 



£4235 




6 



£25,410 

1411 13 4 

1411 13 4 

£282*33 6 8 
20 



Answer = 



6*66s. 
12 

SFoOcC 

Answer £282, 68. 8d. 

8d Method. 
£705, 16s. 8d. x6|x6 



[See Example XIV.'J 



100 
£705tx6ix6 

100 
847 

(|x8x\C|Q 3 *^*f ''■•««• 
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Example XXVII. 

Find the simple interest on J&270 in 6^ years <U 3 j jjer cent. 

In this example the improper fractions which correspond to the 
years and the rate per cent are such that the denominator of each 
one^ of them is an exact measure of the numerator of the other, and 
their product must therefore be an integral number ; thus 

5 4 
6ix3|= ^x^=20 

In such cases the working may be shortened, for the answer Is 
found by multiplying the ^ven principal by the integral number 
above referred to and then dividiuj^ by 100. 

In the example before us the integral number happens to be an 
exact measure of 100, for 100 -r 20 =5 ; and therefore the answer may 
be found by dividing the principal by 5 ; thus 

£270 -7- 6 = £54 il9Mt£«r. 



EXBBOISB 34. 

Simple Interest. 

Note. — Since 5 is -^ of 100, the simple interest for one yeai 
at 5 per cent, can be found by dividing the principal hj 20. 



Again, since 

10 = TVof 100 
20 = 1 of 100 

16f = |of 100 

6f = ^of 100 



6i = TVof 100 
12| = |of 100 
8J = T-Vof 100 
4^=.^ of 100 

&C., &C., 



2A = tVo^100 
2i = TVof 100 

il=Aofioo 



we find tbat for one year the 

Simple interest at 10 per cent = -^ of the principal 
Simple interest at 20 per cent = -| of the principal 
Simple interest at 16f per cent = ^ of the principal 
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Simple inteiest at 6| per cent = ^ of the principal 
Simple interest at 6^ per cent. = ^^ ^^ ^® principal. 
&c., &a, &c., &C., &C. 

So that we can find the 

Simple interest at 10 per cent, by dividing the principal by 10. 
Simple interest at 20 per cent, by dividing the principal by 5. 
Simple interest at 16f per cent, by dividing the principal by 6. 

&c, &c., &c.y &c 

And, if the amount of interest be given, we can find the 

Principal by multiplying the given interest at 10 per cent, by 10. 
Principal by multiplying the given interest at 20 per cent, by 5. 
Principal by multiplying the given interest at 16f per cent by 6. 

&c., &C., &C., &C. 



1. Find the simple interest for one year at 5 per cent on 

£865, 10s. 

2. If the simple interest for one year at 5 per cent be 

£l4c, 2s. 3d., what is the principal? 

3. What is the simple interest at 10 per cent, for one year on 

£5605, 12s. 6d. ] 

4. If the simple interest at 10 per cent for one year be 

£71, 2s. 9d., what is the principal? 

5. Find the simple interest at 20 per cent for one year on 

£857, 15s. 

6. The simple interest at 20 per cent in one year is £1, 14s. 5d«, 

what is the principal ] 

7. The simple interest at 20 per cent in six montlis is 

£13, 18s. 2d., what is the principal? 

8. Find the simple interest at 16f per cent for one year on 

£1750, 18s. 

9. Find the amount of £2600 in one year at 1.6f per cent 

10. Find the principal when the simple interest in one year at 

16§ per cent, is £41, Is. 5d. 

11. Find the principal when the simple interest in three months 

at 4 per cent is £5, 5s. 8d. 

12. Find the amount to which a sum of money would be raised 
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in one year at 6f per cent simple interest if the in- 
terest thereon in three months be J&51, Is. 

13. Find simple interest in one year at 6^ per cent on 

£356, 10s. 

14. What is the principal when the simple interest in one year 

at 6J per cent is £23, 18s. l^d. 1 

15. To how much would that sum of money amount in six 

months the simple interest on which in that time at 6^ 
per cent is £105, Ss. 2d. ? 

16. Find the simple interest on £860 in 9 years at 5 per cent 

17. Find the simple interest on £9290 in 8 years at 4 per cent. 

18. Find the simple interest on £1745 in 6 years at 4 per cent 

19. Find the simple interest on£18,080 in 1 1 years at 3^ per cent 

20. Find the simple interest on£10,071 in 2^ years at 1^ per cent 

21. Find the amount of £6145 in 12i years at 8 per cent 

22. Find the amount'of £26,345 in 17^ years at 3| per cent 

23. Find the amount of £6938 in 5 years at 7^ per cent. 

24. Find the amount of £1000, 1 Is. 2d. in 4f years at 7} per cent 

25. Find the amount of £1367, 17s. 6d. in 12^^ years at 2| 

per cent. 

26. What is that principal the simple interest on which is 

£1406, 2s. 6d. when the money is put out for 7 years 
at 2^ per cent 1 

27. At what rate per cent must £5805 be invested to produce 

£6192 of simple interest in 16 years? 

28. What is that sum of money whidi in 7^ years, at 8^ per 

cent simple interest, amounts to £3125, 19a 9d. 1 



EXEBCISB 35. 

Find the simple interest on — 

1. £18,600 in 1 year 7 months at 4 per cent, per annum. 

2. £19,096, 10s. 4d. in 1 year 5 months at 6| per cent per 

annum. 

3. £7900 in 2| years at 5 per cent, per annum. 

4. £1850, 5s. in 2 years at 6^ per cent per annum. 

5. £705, 10s. in 8 years at 4 per cent per annum. 

6. £7708, 8s. in 5 1 years at 3f per cent, per annum. 
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7. £145, lOs. in 9 months at 3^ per cent, per annum. 

8. JB451, 10s. in 3^ years at 8| per cent, per annum. 

9. XI 604, lOs. in 5^ years at 3f per cent per annum. 

10. £313, 15s. in 8 years at 2^ per cent, per annum. 

11. £1771, 10s. in 8 years at 4|- per cent, per annum. 

12. £830, 10s. in 6 years at 3^ per cent, per annum. 

13. £1258, 10s. in 8^ years at 7^ per cent per annum. 

14. £8086, 10s. in 8| years at 7f per cent, per annum. 

15. 61 f guineas in 11| years at 2^ per cent, per annum. 

16. £1693, 15a from 15th April 1875 tiU 13th March 1876 

at 5^ per cent, per annum. 

17. £77,097, 19s. 3d. for 8^ years at 2^ per cent, per annum. 

18. £25,080, 10s. in 3| years at 5^ per cent per annum. 

19. 22,000 guineas for 6^ years at 8f per* cent, per annum. 

20. £38,040, 4s. in 5^ years at 6^ per cent, per annum. 

21. £1705, 10s. in 4^ years at 7^ per cent per annum. 

22. £807, 15s. in 6f years at 3| per cent per annimi. 

23. The value of 202 acres of land at £380, 12s. 6d. per acre, 

at 8f per cent 

24. £866 for 91 years at 4^ per cent per annum. 

25. 52,000 guineas in 4|^ years at 3f per cent per annum. 



Example XZVIIL 

stocks. 

Find the annual income arising from £29,050 invested in Z\ 
per cent, stock at 94^. 

J ^«i ^29,050 

Anstoer =: £9i X -£041' 

^ 7 X 2 X 29,050 
~ * 2 X 189 
= £1075, 18b. GfcL 
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Exercise 36. 

Simplify the following quantities : — 

£26.382 
1. lo^, X £3 J 



£82f 
£ 2200 
^ £109 ''^^ 
. £3700 ^ .. 
^' £82|" ""^^i 



£18,620 

*• "£90f~'''^^ 

£91,096 
6. V;^: X £4 



£105 



6. £2f 



£10,356 



£82f 



7.^^^^x£4i 



£79i 

8. £3^ X 

9. £3f X 



£6086 
£89^ 
£7325 
£85^ 



Find the annual income in the following cases : — 

10. £16,050 invested in the 3^ per cent, stock at 99. 

11. £8030 invested in 6} per cent, stock at 101^. 

12. £90,090 invested in 5 per cent stock at 103. 

13. £2706 invested in 3^ per cent, stock at 82^. 

14. £6550 invested in 3 per cent, stock at 921. 

15. £5775 invested in 3^ per cent stock at 87f . 

16. £6608, 10a invested in 3 per cent stock at 77|. 

17. £1280» 18s. invested in Russian 6 per cent stock at 103]^. 

18. £9909, 10s. invested in 3 per cent consols at 91^. 

19. £2025, 15s. invested in 4 per cent stock at 91|. 

20. Fifteen thousand guineas invested in 3^ per cent stock at 

90i. 

21. £2063, 10s. invested in 3^ per cent stock at 83^. 

22. £7506 invested in 3^ per cent stock at 87f . 

23. £8605, 5s. 5d. invested in 3 per cent stock at 88}. 

24. Ten thousand guineas invested in 4 per cent stock at 88f. 

25. If a person who has invested ten thousand poimds in 3 per 

cent, consols at 97 sell out at the same price, and invest 
the proceeds in 6 per cent Russian stock at 101}, what 
difference will he make in his income 1 



Exercise 37. 

1. Find simple interest on £1803, 10s. in 11} years at 3} per 

cent 

2. Find simple interest on £1800, 19s. 7}d. in 6} years at 4f 

per cent 
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3. Find simple interest on £1991^ 10s. in 12^ years at 6 per 

cent. 

4. Find simple interest on £838, 10s. in 9^ years at 3f per 

cent. 

5. Find the annual income on seven thousand ponnds invested 

in the 4 per cent stock at 98|. 

6. What is the annual income on five thousand eight hundred 

and one guineas in 3^ per cent& at 90g 1 

7. A person sdls 1200 acres of land at £65, 10s. per acre, and 

invests the proceeds in consols (3 per cent.) at 98^; 
what annual income will he derive from this invest- 
ment? 

8. Suppose a person invests £2600 in the 3 per cents, at 87j^, 

and afterwards sells out at 89f , what does he gain hy 
the transaction f 

9. Suppose a person invests £85,000 in consols (3 per cent) 

at 85^, and afterwards sells out at 90, what does he gain 
by the transaction 1 

10. What quantity of stock at 97J can he bought for £43,875 ? 

11. What quantity of stock at 88f can be bought for £610,083, 

6s. 8d.? 

12. What amount of stock at 95^ can be purchased for £6967, 

10s.] 

13. What amount of stock at 87| can be bought for £4343, 

12s. 6d. ? 

14. What amount of stock at 103^ can be bought for £65,447? 

15. What amount of stock at 99| can be purchased for £20,057, 

3s. 9d1 

16. What is the real rate per cent obtained on money invested 

in 3 per cent stock at 75 ? 

17. Which is the best investment, 3 per cent stock at 90\ or 

bank interest at 4 per cent f 

18. What is the real rate per cent obtained on money invested 

in 6 per cent, stock at 106 ? 

19. What is the real rate per cent obtained by investing in 

5 per cent stock at 87^ 1 

20. What is the real rate per cent obtained on a sum of money 

invested in 3^ per cent stock at 93 ? 

21. What will be the cash payment for £6660 stock at 86|? 
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22. How much money shall I realise by seUing out J&36,675 

stock at 93f 1 
2a How much must I pay for £8525 stock at 97|f 

24. What sum of money will purchase £4556 stock in the 3 

per cents, at 89 1 

25. How much stock at 88^ must be sold out to provide suffi- 

cient funds to purchase £12,500 stock at 92^9 



Exercise 38. 

1. What number bears the same ratio to 8 that 17 does to 34 ? 

2. What number bears the same ratio to 21 that 15 does to 40 1 

3. What number bears the same ratio to 102 that 130 does 

to 39? 

4. What number bears the same ratio to 88 that 6s. 3d. bears 

to 20s. 1 

5. What sum of money stands in the same relation to half-^ 

guinea that 4 lb. bears to a quarter of a hundredweight f 

6. How many horses worth £23 each are equal in value to 

115 acres of land at £91 each? 

7. How many pairs of gloves at 2s. lid. a pair are worth 3 

sewing machines at £3, 10s. each? 

8. If 6 men earn £20, how much will 13 men earn in double 

the time ? 

9. If a man earn £80, 0& 7|d. in 3 weeks, how much will 

he earn in 1 1 weeks 1 

10. How many men will earn £96 in one-seventh the time 

occupied by 84 men in earning £29, 8s. ? 

11. Five ounces of gold are worth £19, Is. 10 Jd. ; what is, 

therefore, the value of seven oimces 1 

12. If 18 horses can draw a load of 55 tons 16 cwi, how heavy 

a load will be drawn by 19 horses at the same rate? 

13. What weight of lead can be purchased for £85 if the cost 

of 19 cwt be £23, 15s. ? 

14. How much must be given for 203 sheep at the rate of 

£181, lOs. for27? 

15. When 36 baskets of oranges cost £17, 8s. 6d., what is the 

cost of 19 baskets? 
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16. How many pieces of linen are worth £100 when the price 

of 80 pieces is £266, 13s. 4d. ? 

17. The wages of 7 men are £129, 158. 4fd. ; what will be the 

wages of 65 men at the same rate ? 

18. Eleven houses are worth £2606, 3s. 6d. ; what is, therefore, 

the worth of 17 houses at the same price each? 

19. Five men earn £102 in 8 weeks; how much will ten men 

earn in 7 weeks ? 

20. How many yards of calico at 5|d. a yard are worth 23 yards 

of silk at 17s. 6d. per yard? 

21. How many yards of doth at lis. 3d. per yard are worth 

342 horses at £25 each 1 

22. How many tons of metal at £33, 10s. per ton are worth 

15| acres of land at 105 guineas per acre] 

23. What will be the cost of 27 tons 15 cwt. when 17 tons cost 

£114, lis.? 

24. If I can purchase 154 tons 2 cwt 2 qr. of coals for £5, 

what weight can I purchase for £72, 10s. ? 

25. An article which cost £6, 3s. 8d. is sold for £21, 12s. lOd. , 

at the same rate of gain what was the cost of an article 
which was sold for £26, 5s. ? 

Proportion, 

Operations involying proportion may often be simplified by atten- 
tion to the following methoos : — 

(1.) As i : i so is 3 : 4 
for 
as £3 :£4sois3 :4 

and 
as 3 cwt. : 4 cwt. so is 3 : 4 

in fact 
as 3 awythings i^ of the same things so is 3 : 4 

so that 
as 3 fifths : ^fifths so is 3 : 4 

tnat is 
f : ^ so is 3 : 4 
We thus find that when two fractions have the same detiominator, 
the relation existing between them is the sams as that which exists 
between their numerators, 

(2.) As 17 : 1-5 so is 17: 15 
for 

17=Handl-5=«; 
1-7 and 1*5 are thus fractions having the same denominator, and they 
consequently come under the above rule. Besides 
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1-7 
1*7 : 1*6 may 1m expressed thus, pv 

1-7 1*7 X 10 
But i":5=i .5 jTiQ (^"^ § 69 of Advcmced Arithmetic. 

■"16 

So that if two decimal quantities have each the same number of 
decimal places, the relation existing between them, is the sam>e as that 
which exists between the new quantities found by omitting the decimal 
points. 



For example — 

(a) 

(6) 
(c) 



21*36 
14-18 
16-6 
t.e., 16-60 
id) -3 
tie., -300 
{e) 6 
f.e., 6-00 



117 
•03 
13-81 
13-81 
•003 
•003 
•02 
•02 



2136 

1418 



117 
3 



1660 : 1381 
300 : 3 
600 : 2. 



Example 

If A can do a piece of work in i days, B in 3 days^ and O in 
7 daySf each day consisting of 10 hours; in how many Jiaurs 
can they do it when aU work together f 

(L) In one day 

A does i of the work 
B does I of the work 
G does f of the work 

Therefore, when aU work together, in one day they do 

ii+i+h »•«•) a o^ *^® work. 

(ii) . * • ti of the work : {^ of the work : : 10 hours : Answer 

t.e., 61 : 84 : : 10 hours : Answer 

10hoursx84 ,«^^ . 
.*. Answer— gj = 13tt^ourB. 

N.B, — ^The operation (ii.) may be shortened thus : — 

In one day H of the work is done ; 

. • . to do all Uie work, {} of a day is required. (A.) 

and . * . Answer ={^ of 10 hours =13|f hours. 

[Note well the line A.] 
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Exercise 39. 

1. Find the value of 360 times that sum of money which, 

being divided by 12, gives 17|d. 

2. If a person's income for | of a year be £1060, what will be 

his income in 8^ years, at the same rate 1 

3. What is 6^ times that sum of money which, when multi- 

pHed by 3, is £25,504, lis. l^± f 

4. In f of a year a man earns sufficient money to buy 14 ac 

3 r. 20 po. of land ; how much land would a year's earn- 
ings enable him to buy ? 

5. The simple interest on f of a sum of money is £1, 6s. 6d. ; 

what is the interest on the whole sum at the same rate 1 

6. If the simple interest on £5000 be £803, 18s. 4d., what 

will be the interest on £11,000 1 

7. Four-fifths of a ton of coals are worth 178. 8d. ; what is 

the value of 2^ tons of the same coals f 

8. The value of my house being § of the value of that of my 

friend, what is the value of his house when mine is 
worth £9008, 12s. 6d.? 

9. What is that sum of money the double of which is to £805, 

15s. 6d. as 7 : 6 ] 

10. What is I of that quantity f of which is 51 ac. 2 r. 10 po. ? 

11. The value of a horse is f that of a cow, and the value of 

a cow is £13, 4s. ; what is the value of 2 horses and 3 
cows? 

12. What will be the price of 17 ac. 3 r. 15 po. of land when 

3 ac 2 r. cost £21, 12s. lOd. 1 

13. What is 73 times that number which, being multiplied by 

3, gives 863,013|J? 

14. How many acres of land can be purchased for £9, 188. ll^d. 

when 85^ acres are bought for £340, 4s. 4^d. f 

15. What is 3 times that number which, being divided by 1631, 

gives 850,0181 

16. A can build a wall in 6 days, C in 11 days, B in 12 days ; 

in how many days will they do it all working together? 

17. If A can do a piece of work in one day of 6 hours, B in one 

day of 4 hours, and C in one day of 9 hours, in how 
many hours can they do it if they all work together ? 
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18. A can do a piece of work in 32 days, B in 24 days, and C 

in 15 days ; how long will it take the three, working 
together, to do § of the work ) 

19. One cubic inch of metal weighs '49 lb. ; what is the weight, 

in lbs., of 23 cubic inches t 

20. One cubic inch of water weighs 252*5 gr., and 100 cubic 

in. of air weigh 31 gr. Express by a decimal the number 
of times that water is heavier than air. 

21. If a cubic inch of mercury weigh *49 lb., how many pounds 

of mercury will just fill a small cistern which is 7 in. 
long, 5 in. broad, and 8 in. deep f 

22. What fractional part of a 10-acre field is 4 ac 2 r. 20 pot 

23. At a certain shop the ready-money price of the goods is to 

the credit price as 9 : 10. If I purchase 85 yd. of silk 
at lOs. 9d. per yd., 75 yd. of cloth at 18s. 2d. per yd., 
and 23 yd. of velvet at 23s. 6d. per yd., credit prices, 
how much ready money will pay the bill ? 

24. A cistern is full of water, and contains a thousand gallons. 

Two taps are now turned, one of which removes 10 
gallons per minute, and the other brings into the cistern 
7^ gallons per minute. After how many minutes will 
the cistem be empty ? 

25. In the above-named cistern how many gallons would be 

remaining after 20^ minutes ? 



Exercise 40. 

1. Eight hundred bricks weigh two thousand pounds ; how 

many bricks weigh 2^ tons ) 

2. A person has 3 beautiful and rare vases for sale, for which 

he asks a certain price, but cannot get it He then 
breaks one of them, and asks for the remaining two 1^ 
times as much as he had before asked for the three ; stiU 
he cannot sell them. He then breaks another, and asks 
for the remaining vase half as much again as he had just 
before asked for the two. Find the relation existing 
between the price this one bears at the first to that it 
bears at the last. 
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3. A person "buys eggs at 5s. the gross, and sells them at 11 

for 5cL If the ''gross" consist of tlurteen ''dozens/' 
and each " dozen " be thirteen, find the ratio which his 
gain bears to his outlay. 

4. Express, by a vulgar fraction, the ratio of -I * 71 s^<^ ^^- 

tiply 19 yd. 2 ft. 10 in. by the result. 

5. Express, by a vulgar fraction, the ratio which 15} bears to 

f, and multiply £68, 18s. 6d. by the result 

6. Express, by a decimal, the ratio 2| : 4|, and multiply 27 

tons 17 cwt. 2 qr. by the result. 

7. Express, by a decimal, the ratio 5^ : 3|, and divide 18 tons 

15 cwt. 3 qr. by the result. 

8. A clock is worth 13 watches ; a watch is worth 3} guineas. 

What are 7 clocks worth 1 

9. The law-charges on the purch^^e of a house valued at £530 

are £11, 12s. 6d. At the same rate, what will be the 
value of a house, the law-charges on the purchase of 
which are £29, la 3d. ? 

10. As 22 : 7, so is the circumference of a circle to its diameter. 

What will therefore be the diameter of a circidar pond 
which is 33 yds. round ? 

11. Also, if a dog can swim across a circular pond in 5 minutes, 

how long would it take him to swim Tound its margin 
at the same rate 9 

12. The weight of 53 sovereigns is 6558*75 grains; what is 

therefore the weight (in grains) of 27 sovereigns 1 

13. A bankrupt pays 3s. 5d. in £1 ; how much does a creditor 

receive therefore on a debt of £85, 10s. 1 

14. If a bankrupt pays 13s. 6d. in £1, how much will one of 

his creditors lose on a debt of £25, 6s. 8d. ? 

15. If I receive £7, 6s. 8d. as the settlement of a debt of £20, 

how much did the bankrupt pay in £1 ? 

16. How much will a bankrupt pay in £1 if his debts are to 

his assets as I7 : yf ? 

17. A bankrupt's assets are to his debts as '64c : 1*6. If his 

debts be £3500, and I receive nine guineas as a settle- 
ment of a debt of £40, what sum of money was spent 
in lawyers' fees and other expenses incidental to settling 
the bankrupt's affairs 7 

D 
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18. A poor rate of 10^ in the £1 is levied on property 

assessed at £285 per annum; what amount of money 
will the rate yield ? 

19. A post which is 15 ft. high casts a shadow which is 18 ft. 

6 in. long ; how many feet high is a neighbouring tower 
which at the same moment casts a shadow 160 ft. longi 

20. After paying 11 men X61, 3s. 6^d. each, I find I still 

have J^187, Is. O^d. left If aU my money, in the first 
place, consisted of ten-pound notes, how many of these 
notes had I ? 

21. If '3 of an acre of land be rented for £17, 16s. 3d., how 

many acres were rented for £409, 13s. 9d. at the same 
ratel 

22. If M acre of land cost £331, 14& 4|d., what will 9*7 

acres cost? 

23. The price of *7 of a yard of cloth is 12s. 3d. ; what is, 

therefore, the price of 20^ yards 1 

24. 18-6 times a certain weight is 412,229 cwt. 26 Ih 14 oz. ; 

what is three times that same weight 1 

25. A truck of coal contains 17 tons, 13 cwt. ; the truck itself 

weighs 4 tons 19 lb. ; how many of these loaded trucks 
will weigh 1949 tons 3 cwt 30 lb. ? 

26. Which will benefit a man more, to have his wages raised 

25 per cent., or to reduce the average prices of things 
25 per cent. ? Explain your answer by means of a simple 
ratio. 

Example XXX. 

If the simple interest on a sum of money invested at 2^ jpcr 

cent, per annum for a certain time he £81, 6s, 3d?., what would 

the interest have come to in the same time if the rate per cent, 

per annum had been 3f t 

l8t Method. 

As 2i : 3| : : the simple interest at 2) per cent. : the simple interest 

at 3} per cent 
».e. As 2} : 3| : : £81, 5s. 3d. i Answer, 

, * . £81, 5s. 3d. X 3i ^Answer x 2}. 

£81, 5s. 3d. X 3| ^ 
• •. gl -Answer. 

i,e, £121, 178. lOid,^ Anstuer. 
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2d Method. 

Since2i=Uxd 
and3|=l|x8 
it follows that 

2i:3i=2:3 

- ^, . XI. ^ ^81, 58. 3d. X 3 
and the Answer, therefore = „ 

=£121, 170. lOid. 

N,B, — The information given at the head of Exercise 34 (pp. 38, 39) 
may often be applied, as here, to shorten processes, eg, — 

Since 6S=t>t of 100 
and6i=ti^of 100 

it follows that 
simple interest at 6} per cent. : simple interest at 6} per cent : : 15 : 18. 

Example ZZXI. 

The simple interest on £250 in a given number of years at 
a given rate per cent, is £120. If the number of years be to the 
rate per cent, as iiS, find the rate per cent 

(1.) As £250 : simple interest on £250 : : £100 : simple interest on £100b 
i.e.f £250 : £120 : : £100 : simple interest on £100 

£120 X £100 
. • . Simple mterest on £100= — ^ggs — =£48, 

(2.) Now this £48= rate per cent, x the number of years 
But the rate per cent. : the number of years as 4 : 3 

Therefore, we are required to find two factors of 48 which shall 
be to each other as 4 : 3. 

4 4 multiplied by any number 
{6.} JNOW g— g multiplied by the same number 

. * ., in the question, we have to divide 48 into two factors^ mMsIi 
shall be found by multiplying 4 and 3 by soms unknown 
number. What is this unknown number t 

Let it be represented by a; 

Then 4 times a x 3 times a =48 

i.e. 4xax3xa=48 

%.e. 12 times a' =48 

.-. a« =48-7-12=4 

.*• a=2 

. • . 4 times a=8=the number of years \ j^^„^ 

and3 times a=6=the rate per cent \ -«'**«^' 
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Exercise 41. 

1. If the simple interest on a sum of money invested at 3f 

per cent, be £12, 10s. 6d., what would the interest have 
been if the money had been invested at 5 per cent. ? 

2. A sum of money invested at 5 per cent, produces an income 

of £50, 5s. lOd. ; what will be the income on the same 
sum of money invested at 3 J per cent. ? 

3. What will be the simple interest at 2| per cent, on that 

sum of money which, being invested at 3f per cent, 
produces an income of £180, 14s. 6d. ? 

4. The difference between the simple interest on a sum of 

money invested at 4 per cent, and the same sum 
invested at 3f per cent, is £60, 5s. 5d. ; what is that 
sum of money 1 

5. The difference between the simple interest on a sum of 

money invested at 2 per cent, for a year and on the 
same sum invested at 2 per cent, for 1 year and 3 
months is £15, lOs. ; what is that sum of money! 

6. A sum of money invested for 6 months at 6^ per cent 

produces £7, 7s. more interest than when invested at 
5 per cent. ; what is the amount of annual interest at 
each rate ? 

7. Tn Question 6 what was the sum of money invested 1 

8. The difference of annual income between a sum of money 

invested at 6§ per cent and the same sum invested at 
5 per cent is £83, 16s. 3d. ; what is the sum invested? 

9. The difference of quarterly income between a sum of money 

invested at 6|- per cent, per annum and the same sum 
invested at 6| per cent, per annum is one guinea; 
what is the sum invested f 

10. What is that sum of money which when invested at 4 per 

cent for 5 months produces £131, 8s. 9d. less interest 
than when invested at 2^ per cent, for 9 months ? 

11. What is that sum of money which, being invested at 4|- per 

cent per annum for 6 months, produces £70, 17s. Gd. 
less simple interest than when invested for 9 months 
at 3f per cent per annum ? 

12. A sum of money invested for a certain time at 2^ per cent 
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produces £60, 15s. simple interest; at what rate per 
cent, must it be invested to produce £76, 2s. 6d. 
simple interest in the same time 1 

13. What two rates per cent, of simple interest produce annual 

incomes which are to each other in the proportion of 
66 to 62, if the annual income arising from £102, 16^?. 
Zd, invested at the lower rate he £4, 2(l 3d 1 Could 
the answer be found without using the information 
printed in italics ? 

14. A and B invest equal sums of money at different rates for 

6 months. At the end of that time it is found that A's 
interest, which is £30, 18s., is to B's as j^^ is to -^^ 
Now the sum of money invested by each is £1353, 10*. / 
what are therefore their respective rates of interest] 
Could the answer be found without using the informa- 
tion printed in italics ? 

15. What is that sum of money which, being invested for 16 J 

years at 3| per cent per annum, produces £2387, 7s. 6d. 
simple interest? 

16. What is that sum of money which, being invested for 30 

years at 6| per cent per annum, produces £3684 simple 
interest ? 

17. What sum of money must be put out for 10 years at 2f 

per cent, per annum simple interest, in order that the 
investor may be able to withdraw £2486, 178. 9d. at 
the end of that time 1 

18. For how long must £27,075 be put out to simple interest at 

6^ per cent per annum in order to gain £1926, 6s, 8d. ? 

19. For how long must £82,000 be invested at 6| per cent 

simple interest, that at the end of that time it may 
amount to £174,933, 6s. 8d. ? 

20. The simple interest on £8800 put out for a given time at 

a given rate is £660 ; if the number of years be the rate 
per cent in the ratio of 6:6, what is the number of 
years and what the rate per cent ? 

21. The simple interest on £9200 is £1022, 4s. 5Jd. ; if the 

number of years at which it is invested be to the rate 
per cent at which it is invested at 2:1^, find the number 
of years and the rate per cent 
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22. At what rate per cent, and for how many years, most 

£2505 be invested at simple interest to gain £6QZ, 5s. 
9d., when the number of years ia to the rate per cent 
a8i:i1 

23. £675 is the simple interest on £10,800 ; for how many years, 

and at what rate per cent, was the money invested, seeing 
that the number of years was 1^ of the rate per cent 1 

24. A sum of money is to the simple interest thereon in 1^ 

years as 3^ : | ; what is the rate per cent. 1 

25. A sum of money is to the simple interest thereon in 2^ 

years as 20 : 3 ; what is the rate per cent ? 

Example XXXTI. 

For how much must an article he sold to gain 20 per cent if 
the selling price to lose 20 per cent. he\2s.$ 

Ut Method, 
(i.) Find the cost pxioe of the article : thus — 

If a person lose 20 per cent, on the sale of an article, he will receive 
orUy [£100 - £20, t.e.] £SOfor every £100 laid out : therefore 

The selling price to lose 20 per cent : cost price : : 80 : 100 

i,e. 12s. : co^t price : : 80 : 100 

. % cost price x 80 = 12s. x 100 

, . 12s. X 100 ,^ 
. •, cost price = gg = 15s. 

(11.) Find the selling price to gain 20 per cent. : thus^ 

If a person gain 20 per cent on the sale of an article, he wUl receive 
[£100+£1a), f.e.] £120 /(>r every £100 laid ottt: therefore 

The selling price to gain 20 per cent. : cost price : : £120 : 100 

i,e. The answer : 15s. : : £120 : 100 

.'. Answer x 100 = 15s. x 120 

15s. X 120 ,„ 
. •. Answer = tkq — = 18s. 

2d Method. 

(i.) A loss of 20 per centra loss of 20 out of every 100 laid out 

s a loss of 1 in every 5 laid out 
. * . In such a case the loss^j- of the outlay. 
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But if a person lose ^ of his outlay he will hare | remaimng; 
. * . by the question, 128. is ( of the cost price ; 
and » * . the cost price =f of 128. = 15s. 

(ii.) And, similarly — 

A gain of 20 per centra gain of 1 on every 6 laid out. 
. * . In such a case the gains^ of the outlay. 

=i of 15s. 

= 38. 

• ' . The selling price to gain 20 per cent = 158. + 3s. = ISs. Annoer. 

8d Method. 

A person who loses 20 per cent receives £80 for every £100 spent^ 
and a person who gains 20 per cent receives £120 for every £100 spent 

Therefore 

The price to lose \ , } the price to gain ( . . qa . ictn 
^percent. \'\ 20 per cent. ( • • o" • *^' 

And, by the question, this becomes : — 

12s. : Answer : : 80 : 120 
.'. Answer X 80 =3 12s. X 120 

12s. X 120 ,^ 
.'. An8wer= — gx — =188. 

[The third method is the most expeditious, and may be adapted to 
more complicated cases, as in the following example.] 

Example XXXTTL 

For how much must an article be sold to gain 30 per cent, if 
the selling price to lose 12 per cent, be lis, 9 

If a person lose 12 per cent, he receives 88 for every 100 expended ; 
if he gain 30 per cent he receives 130 for every 100 expended. 

Therefore 

fia . ion . . i Belling price to lose ) . ( selling price to gain 
88-130..J i2percent \'\ 30percent 

Or, by the question — 

88 : 130 : : lis. : Answer 

Therefore, Answer x 88s lis. x 180 

. 11a X 130 ,^ ^j 

. • . Answers — gg — = 16s. 3a. 
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Example XXXTV. 

WTiat %8 the real rate of interest obtained by investitig in the 
3^ jper cents, at 91 ? 

The interest on £91 = £^ 

£100 
. •. The interest on £100 = £31 x ^^ 

= £3H 
,*. The real rate of interest = m per cent Anstoer. 

Example ZXXV. 

Ex^eee by a decimal fraction the relation which the annual 
income on £8000 inve^ed in 4 per cent, stock at 104 bears to 
£9600 invested in the Z\ per cents, at 80. 

£8000 
The income from £8000 in the 4 per cents, at 104=£4x-^|j^ 

£9600 
And, the income from £9600 in the 3} per cents, at 80=£3i x n^ 

£8000 p4x8000 
£104 104 

"^ "£80" *"23^8r 

104 ^x»!5Qx^x(W 200 
7x9600 "~ \^x7x1WIW 273 
2x80 ^ \ 

= -t8260b. " 



Exercise 42. 

1. What is the annual income on £2655 invested in 3| per 

cent stock at 89|^ t 

2. Wliat is the quarterly income on £16,058, Ss. invested in 

5 per cents, at 102| % 

3. What i? the real rate per cent, obtained by investing in 3f 

per cent stock at 85f ? 

4. What is the real rate per cent obtained by investing in 5 

per cent stock at 101| ? 
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5. I invest in certain stock at 96|^ and find the real rate of 

interest is 4^f per cent. What is the nominal rate 
per cent, of this stock ? 

6. By investing in certain stock at 86f I find I am really 

receiving 3§U per cent, on my money. What is the 
nominal rate per cent, of this stock ? 

7. What quantity of stock can be bought at 94| for JB8148, 

6s.? 

8. What quantity of stock at £77f can be bought for 

£4645-5625 1 

9. What quantity of stock at 123 can be bought for 

£7953-375? 

10. What quantity of stock will be obtained by investing 

£88,565 in 3 per cent, stock at 91, and what will be 
the annual income thereon ? 

11. How much stock must be sold out at 85 to realise £2125? 

12. How much stock must be sold out at S9^ to realise £3189, 

Is. 8d. ? 

13. When the funds are at 93^ how much stock must be sold 

out to realise £5931yf|^? 

14. When the funds are at 94|^ how much stock must be sold 

out to realise £7589-48125? 

15. Which is the better investment, the 3 per cents, at 85 or 

the 4|^ per cents, at 127^? 

16. Which is the better investment, 3 J per cent, stock at 

81^ or simple interest at 4 per cent. ? 

17. Express, by a fraction in its lowest terms, the proportion 

which the real interest in the 3 per cents, at 81 bears 
to that in the 4 per cents, at 101. 

18. Express, by a vulgar fraction, the proportion which the real 

rate of interest in the 5 per cents, at 104 bears to that 
in the 6 per cents, at 125. 

19. Express, by a vulgar fraction, the relation which the real 

interest in the 3^ per cents, at 78 bears to that in the 
4|- per cents, at 99|^. 

20. Express, by a decimal, the proportion which simple interest 

at 2^ per cent, bears to the real rate of interest in 3|- 
per cent, stock at 108. 

21. Express, by a decimal, the ratio in which the true in- 
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terest stands to the nominal interest in the 4 per cents, 
at 88. 

22. At what price is 3 per cent, stock when a person can pur- 

chase £650 stock for £576, 17s. 6d. ? 

23. At what price is stock selling when £9000 stock is pur- 

chased for £6817, lOs. 1 

24. At what price are the funds when a person gives £6962, 

10s. for £7500 stock ? 

25. At what price are the funds when a person gives £19,145, 

5s. for £19,050 stock? 



Example XXXVI 

A person^s incomedax amounts to £3, 3«. ai a time when it 

isflsced at 6d. in the £1, a rebatement of £120 from the income 

being made when it is under £400. What is the person^a 

income $ 

£3, 3s. =638. = 126 sixpences 

.*. the income paid on =£126 

.*. the total income=£126+£120=£246 Answer, 



Example XXXVn. 

A person sells an estate for £12,000 and invests the money 
in 3 per cent, consols at 93, paying 2s, 6d, per cent, on the 
stock purchased. If the conditions of income-tax be the same 
as in Example XXXVL^ what clear income does he receive 
from the investment 9 

(1.) Each £100 stock costs £93+ commission =£93, 2s. 6d. =£931. 

m,. ^ .^ . £12,000 „^ 

Therefore the gross mcome = - £031 x £3 

«£386, Us. 6d. 

(2.) Income-tax will be paid on £386 -£120 =£266; and will, theio* 
fore, amount to 266 sixpences = 133s. = £6, 13s. 

(3.) Therefore the clear income will be £386, lis. 6d. - £6, ISs. 

=£379, 18s. 6d. Answer, 
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Exercise 43. 

1. What income does a person derive from £8990 stock in the 

3|- per cents. ? 

2. What sum will he realise by selling out at 95 ? 

3. How much Dutch 2^ per cent stock at 88 can be purchased 

with the proceeds ? 

4. And what will be the income on the new investment ? 

5. If a person transfer £58,550 stock from the 3 per cents, at 

91 to the 4 per cents, at 112, what quantity of the latter 
stock will he obtain, and what alteration will be made 
in his annual income ? 

6. A person who holds £20,565 South Australian 4 per cent. 

stock sells it out at 95f ' and invests the proceeds in 
Kew Zealand 41 per cents, at 93. What quantity of 
the New Zealand stock does he buy, and what alteration 
will he make in his income ? 

7. And, in Question 6, what ratio does the real rate of interest 

in the South Australian stock bear to that in the New 
Zealand stock ? 

8. Great Western 5 per cent, debenture stock is at 131 and 

the North British 4 per cents, are at 102. If a person 
sell £1800 of the former stock and £2500 of the latter 
and invest the proceeds in consolidated 5 per cents, at 
I28|^, what difference will he make in his income 1 

9. What difference will a Frenchman make in his income 

(expressed in francs) by transferring 15,000 francs which 
he had invested in 3 per cent. Rentes at 82*50 to the 
5 per cents, at 115*801 

10. When Kussian 6 per cents, are at 96f what shall I be 

required to pay for £5575 stock, including the usual 
commission for brokerage, viz., |- per cent ? 

11. A gentleman who holds £7600 of 4 per cent fimded 

(United States) stock sells out at 103|- and invests in 
French 5 per cents, at 113|-; what difference will be 
made in his income for the first year T^hen | per cent * 

* In aU Govenmient stooik, both Britisli and Foreign, this rate is 
charged upon the stock; in other securities it is charged upon the sum 
of money realised or the sum invested, as the case may be. 
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on the selling out and the same percentage on the le- 
investment has heen paid for brokerage 1 

12. How much will it cost me to purchase £6060 Indian 4 per 

cents, at 103f , including brokerage comnussion at ^ per 
cent, t and what annual income shall I derive from the 
investment 1 

13. How much will it cost me to purchase £9075 Chinese 6 

per cent& at 106|, including |- per cent for brokerage, 
and what annual income sludl I derive from the in- 
vestment ? 

14. How much money shall I obtain by selling out £27,050 

Peruvian 6 per cents, at 14}? What actual rate of 
interest would investments in such stock pay 1 

15. A person invests £25,000 in United States 4 per cents, at 

105|, and at the end of a year sells out and re-invests in 
5 per cent railway stock at 117^. At the end of six 
months this stock rises to 121 ; he therefore sells out 
By how much has he increased his capital after deduct- 
ing ^ per cent brokerage in each transaction t 

16. A person who has invested £86,000 in United States 5 per 

centa at 87 1 sells out at the end of six months and re- 
invests in Chinese 6 per cents, at 107^. At the end of 
a year he finds this stock has fallen to 105|-, he therefore 
sells out and invests the proceeds in Japan 9 per cent 
stock at 112 ; what is his income now, and by how much 
per cent per annum has he increased it by his changes ? 
[Brokerage ^ per cent paid on each transaction.] 

17. The United States 5 per cent funded stock is now at 103. 

If that Government borrow £6,000,000, how much of 
the above-named stock wiU the lender receive for his 
money ? 

18. When the United States 4| per cent stock is at 105f, how 

much of that stock will a lender of that sum receive who 
advances half a million of money to the Gk)vemment ? 

19. When Consols are at 97^, how much of this stock must be 

created to cover a loan of £7,500,000 1 

20. French 5 per cents, are at 105 and the French Government 

wishes to raise a loan of £10,000,000. The money is 
advanced by a firm of bankers who receive £8,000,000 
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of the above-named stock and the rest in 5^ per cents. 
How much of the latter stock will they receive ? 

21. When British 3 per cent stock is at 91 the Government 

borrow £3,000,000. If the lender receive £2,000,000 
in the above-named stock, how much of the 3^ per cent, 
stock must he receive in addition ? 

22. When Russian 6^ per cents, are at 83J the Government 

wish to borrow £20,000,000, the lender to receive 
£20,000,000 in the 6 per cents, and a certain quantity 
of 6| per cent, stock. How much of the latter ought 
he to accept ? 

23. When Dutch 2^ per cents, are at 87f the Government 

borrow £2,000,000, giving the lender £1,000,000 of the 
above-named stock and the remainder in 3 per cent, 
stock. How much of the latter stock did he receive if 
he find he is making ^ per cent, more in this way (on 
the whole investment) than he would have done had he 
invested the whole sum in the 2^ per cents, at the price 
above quoted? 

24. A gentleman who has £20,000 invested at 4^ per cent. 

hears that the French Government desires to borrow 
money, and therefore resolves to transfer his money to 
this new investment. He finds there is allotted to him 
£20,000 3 per cent. Bentes, then selling at 83*25, and 
a certain quantity of stock bearing interest at 3|- per 
cent. How much of the latter stock will there . be 
allowed him if his total income be ^ per cent, greater 
than it would have been had he been allowed the exact 
equivalent to his £20,000 in the 3 per cent. Eentes, 
and by how much has he increased or decreased his 
annual income by this new investment t 

25. By investing a sum of money at 5^ per cent I secure an 

annual income which is £52 less than I should secure 
by investing one-half the sum of money as above, half 
the remainder in 3 per cent. Consols at 95, half the 
remainder in 3 per cent. Rentes at 83^, and the rest 
in 6 per cent, stock at 47^. What was the sum in- 
vested ? 

26. Under the conditions of income-tax assessment described in 
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Example XXXYL, a gentleman finds his gross income 
reduced to £399, 158. when he is charged on the whole 
of it, and he therefore claims the rehatement of £120. 
If this claim be allowed, how much income-tax will he 
have to pay t 

27. But, on the other hand, the collector argues that when the 

income-tax has been assessed on the reduced income the 
gentleman is left in possession of an income which is 
over £400, and therefore the rehatement should not he 
made. The commissioners decide to split the difference 
between the two calculations of income-tax, and if the 
gentleman's income be then over £400 he is to be 
allowed no rehatement. Under this arrangement what 
sum will he pay more than he would haye done in 
Question 26 ? 

28. If the claim set up by the gentleman in Question 26 had 

been altogether rejected, and he had then decided to 
insure his life for £500 at a charge of £2, 5s. per £100, 
how much would this insurance actually cost him per 
annum on the understanding that his annual payment 
to the insurance office is cidculated as a rehatement of 
his income t 

Exercise 44. 

Profit and Loss, 

1. If an article be purchased for £8, for how much must it be 

sold to realise a gain of 20 per cent ? 

2. For how much must an article which cost £95 be sold so 

that the seller may gain 5 per cent. ? 

3. Find the gain at 20 per cent on an outlay of £7010. 

4. What will be the gain at 25 per cent, on an outlay of 

£8608, 10s. ? 

5. Find the gain at 30 per cent on an outlay of £8605. 

6. What is the cost price of an article the gain at 10 per cent 

on the sale of which is £7, 7s. l^d. 1 

7. Find the gain at 12^ per cent on an outlay of £700, 

16s. 8d. 



IN AEITHMETIC. 63 

8. What is the cost. price of an article whose selling price is 

£830 and the gain on which is £86, 78. ? 

9. At what price must an article which cost £S, 10s. be sold 

so that the seller may gain 40 per cent. ? 

10. What was the cost price of an article which being sold for 

£8000 realises to the seller a profit of 60 per cent. ? 

11. Find the price at which an article which cost £1, 16s. 

must be sold to realise a gain of 25 per cent 

12. A person buys a house for £2605 and sells it again at a loss 

of 30 per cent. What is the selling price ? 

13. What was the cost price of an article which being sold for 

£13,027, 6s. realised a gain of 30 per cent ? 

14. Find the cost price of an article which when sold at a loss 

of 15 per cent, realises £1305. 

15. Find the gain per cent, at which an article was sold 

when the cost price was £86 and the selling price was 
£107, 10s. 

16. What was the selling price of an article on which a gain 

of £18, 17s. 9d. was made at the rate of 3^ per cent, t 

17. Find the gain at 33^ per cent on £17,060. 

18. Find the cost price of an article when the selling price to 

gain 20 per cent is £7560. 

19. What is the cost price of a piece of land which being sold 

for £18,080 realises a gain of 20 per cent ? 

20. What is the selling price of a ship which costs £9900 and 

is sold at a gain of 35 per cent ? 

21. Find the price at which a ship which cost 2000 guineas 

must be sold to realise a gain of 25 per cent. 

22. Find the cost price and the selling price of an article which 

being sold at a profit of 8^ per cent, realises a gain of 
£19, Os. 6d. 

23. What was the cost price of an article which being sold 

at a gain of 6^ per cent, realises a profit of £15, 13s. 
4d.? 

24. A person buys a property and sells it again at a loss of 20 

per cent. If the selling price be £8080, what was the 
cost price 1 

25. An article is sold at a loss of 22 per cent ; what was the 

cost price if the loss was £113, 7s. lOd. ? 
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Exercise 45. 

1. If I buy 45 maps at 17s. 6(i each and afterwards sell them 

again to gain 50 per cent., what do I get for them? 

2. A man buys 83 yds. of silk at 16s. 8d. per yd. and sells it 

again at a gain of 25 per cent., what does he receive 
for it 1 

3. A bookseller buys 640 books at 3s. 6d. each, and sells them 

at a gain of 20 per cent, what does he get for the 
lot? 

4. If a tobacconist should buy 60 oz. of tobacco at 2|d. an oz. 

and sell it again to lose 20 per cent, what would he 
get for it ? 

5. A miller buys 28 sacks of flour at 15s. a sack and sells it 

again at a profit of 20 per cent, how much does he 
get for it ? 

6. Find the price for which a man sells 85 gallons of rum 

which cost him 16s. per gallon if he gains 25 per cent 

7. A gentleman buys a horse for 50 guineas and sells it again 

for £62, 10s., how much does he gain per cent ? 

8. Find the cost price of an article which is sold again at 

a gain of 10 per cent, and realises £85, 16& 

9. What is the cost price of an article which being sold at 

a loss of 32 per cent realises £134, lis. 2d. ? 

10. Suppose a man sells land for £320 and finds ho has lost 

20 per cent, what did he give for it? 

11. A man sells land for £250 and finds he has gained 11 j- per 

cent, what was the cost price of the land? 

12. A gentleman sells a cottage for £180 and finds he has 

gained 12^ per cent on his purchase-money, how much 
does he gain ? 

13. For how much must a house which cost £950 be sold to 

gain 17 per cent ? 

14. What is the selling price to lose 10 per cent, when the cost 

price is £38, 8s. 4d. ? 

15. What is the cost price when the selling price to gain 6f 

per cent is £276, 18s. ? 

16. What is the gain at 12^ per cent on an outlay of £7, 

17& 9d ? 
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17. If a piece of land cost £781, 17b., for how much must it be 

sold again to realise a profit of 11| per cent ? 

18. What was the cost of that article which being sold again 

for £80, 6s. 8d. realised a gain of 22 per cent, to the 
seller ? 

19. An agent buys a house for £800 and sells it again at a loss 

of 13^ per cent. ; what does he get for it? 
' 20. For how much must land which cost £808, 8s. 6d. be sold 
to realise a gain of 6^ per cent. 1 

21. What is the amount gained on the sale of an estate which 

cost £8808, 10s. and was sold at a profit of 12| per cent. ? 

22. What did a person give for an acre of land which being 

sold again at a loss of 20 per cent realised £92, 8s. ? 

23. If a dealer buy 640 sheep at £8, 5s. each, for how much 

must he sell the whole flock in order to realise a gain of 
10 per cent. ? 

24. A tradesman buys a quantity of tea for £1650, 16s. 8d. 

and sells it again at a loss of 15 per cent. What does 
he get for it ? 

25. A merchant who has bought a cargo of goods for £2015, 

15s., sells them again at a loss of 35 per cent. ; what 
does he get for them ? 

Exercise 46. 

True Discotmt, 

1. 'Eixki the true discount on £18,068, 6s. due in a year at 

5 per cent per annum.* 

2. What is the true discount on £52,000 due in 73 days at 

5 per cent per annum ? 

3. Find the true discount on £60,600 due in 6 months at 4 

per cent per annum. 

4. What is the true discount on £60,060 due in 9 months at 

6f per cent per annum 1 

5. What is the true discount on £30,300 due in 5 months at 

6 per cent per annum ? 

* This question fully expressed would mn thxLa:--Find the true 
ducount on £18^068, 68. due in a year when the ordinary rate of 
bankers* interest is 5 per cent, per annum, 

E 
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6. Find the true discount on £8010 due in 3 months at 5 per 

cent per annum. 

7. What is the present worth of £2500 due in 3 months at 

5 per cent, per annum ? 

8. What is the present worth of £26,260 due in 2^ months, 

the current rate of interest heing 6 per cent 1 

9. Find the present worth of £8305 due in 2 months at 4 per 

cent, per annum. 

10. What will a hanker give me for a hill for £3035, 10s. 6d. 

payable 2 months hence, the current rate of interest 
being 5^ per cent, per annum t 

11. What is the real value of a bill for £1900, 10s. payable 

3 months hence, interest being at 6 per cent, per annum ? 

12. Find the present worth of £7707, 7s. due 8 months hence, 

interest being 8 per cent, per annum. 

13. What is the present worth of £1648, 8s. due in 14 weeks, 

interest being at 4^ per cent, per annum ? 

14. Find the true discount on £1746, 6s. 8d. due in | year, 

interest being at 5^ per cent, per annum ? 

15. What is the true discount on £8606, 16s. 3d. due in 3 

months at 5f per cent, per annum ? 

16. What is the present worth of 2000 guineas due in 146 days 

at 3f per cent per annum ? 

17. Find the true discount on £80,078 due in 73 days at 4 per 

cent, per annum. 

18. Find the true discount on £1880, 15s. due in 3 months, 

interest being at the rate of 5 per cent, per annum. 

19. What is the difference between the present worth and the 

nominal value of £8118, 18s. 7d. due in 2^ months, the 
current rate of interest being 6 per cent 1 

20. What is the difference between the present worth and the 

nominal value of £8600 due in 9 months, the current 
rate of interest being 5 per cent 1 

21. What is the difference between the present worth and the 

nominal value of £18,180 due in 1 year, the current 
rate of interest being 12| per cent 1 

22. Find the true discount on £10,500 due in 2^ months when 

interest is 8 per cent per annum. 

23. What is the true discount at 9^^ P^^ ^^^^ ^^ £6060 ? 
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24. What is the trae discoimt in \ year at 6| per cent per 

annum on 410 guineas 1 

25. What is the present worth of a bill for £29,019 payable in 

4 months, interest being at 7 per cent, per annum ? 

Example ZXXVni. 

Three sums of money amount in aU to £213, 6s, ScL; the first 
is £1, 11«. &f. more than the second^ and the second is £30, 
8«. ^d. more than the third. What is the value of each f 

The third 8um= the third snm 

the second sum=: £30, 8s. 9d. -f the third sum 

.'. the first sum =£1, lis. 8d. +£30, 8s. 9d. + the third sum 

.-. the whole=£l, lis. 8d. + [£30, 8s. 9d.x2] + [the third sumxS]. 
i.e.y £213, 5s. 8d.=i£l, Us. 8d. + £60, 17s. 6d. + 3 times the third sum 

= £62, 93. 2d. +3 times the third sum 

.'. £213, 6s. 8d.-£62, 9s. 2d.=3 times the third sum 

i.e,, £150, 16a 6d. = 8 times the third sum. 

.*. £50, 5s. 6d.=the third sum \ 
and (£50, 5s. 6d.+£30, 8s. 9d., ue.)£80, 148. 8d.=the second sum > J 
and (£80, 14s. 3d.+£l, Us. 8d., t.e.)£82, 6s. lid. = the first sum ) ^ 

Exercise 47, 

1. An article is sold for £14, 5s., and the seller finds he has 

lost 5 per ceni on his outlay ; for what should he have 
sold it to realise a gain of 5 per cent on his outlay 1 

2. If the selling price to gain 60 per cent is 17s. 4d., what 

will be the selling price to lose 10 per cent 1 

3. A person gains 25 per cent, on his outlay by selling a boiler 

for £75 ; for how much must he sell it to gain 40 per cent 1 

4. An engine is sold for £86, 7& and the seller finds he has 

gained 10 per cent on his outlay ; at what price should 
he have sold it if he wished to make 30 per cent on his 
outlay ? 

5. A coachbuilder finds that a gain of 13 per cent on the cost 

(to him) of a carriage amounts to £19, 6s. ; what would 
be the amount of gain on the same article calculated at 
39 per cent 1 

6. The same builder sells a phaeton for £35 and finds he has 

made a gain of 40 per cent on his outlay. If he had 
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sold it for BTich a price that his receipts were to his out- 
lay as 6 : 5, what would he have got for the artide t 

7. It is found that the carriage of a stove from Glasgow to 

Manchester is 18 per cent, of the maker^s price. What 
percentage is this of the cost of the artide to the person 
in Manchester? 

8. The selling price of an artide was £199, 19s. 4|d greater 

than its cost price, and the seller's gain in the transaction 
was 7} per cent. ; find the cost price and the selling price. 

9. The selling price being £50, and the cost price being £42, 

10s. ; what will be the gain per cent, f 

10. If the gain on a ship which is sold at a profit of 20 per 

cent, be £2120, 2s. 2d., what will the buyer lose if he 
insure it for 83*3 of what he gave for it, and the ship 
be lost at sea 1 [The cost of insurance not to be con- 
sidered.] 

11. Divide £1910 among A, B, C, so that A's share may be 

160 per cent, of B's, and G may receive 50 per cent, of 
that given to A. 

12. What was the marked price of doth per yard when a pur- 

chaser paid £16, ds. for 34 yards of it after receiving 
a discount of 5 per cent, on the bill t 

13. What was the original purchase-money of a piece of land 

which being sold again at a loss of 6f per cent, realised 
£1577, 6s. t 

14. When the selling price to gain 7^ per cent, is £1500, what 

will be the selling price to lose 7f per cent. 1 

15. If a property when sold for 1000 guineas realises a profit 

of 18 per cent, for what should it be sold to realise 
a profit of 25 per cent f 

16. For how much must an estate be sold to lose 15 per cent. 

when £20,000 is the price to lose 17^ per cent t 

17. Sea-water being 2| per cent heavier than fresh water, and 

the weight of a cubic foot of the latter being 62*33 lbs., 
what is the weight (in lbs.) of a cistern of salt water, 
the length of the cistern being 20 ft, the height 13 ft, 
and the width 7 ft f 

18. And what will be the weight of salt water in another 

cistern which is twice as long and twice as broad but 
only one-half as deep as the one in question 17 1 
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19. Divide £1000 between A, B, C, so that A may receiyo 30 

per cent, and B 70 per cent, of the sum given to C. 

20. A horse is sold for £35 and the seller finds he has gained 

16| per cent, on his outlay. If. he had sold the horse 
for £32, to what rate per cent would his gain have 
amounted 1 

21. For how much must an estate be sold to gain 13^ per cent 

when the price to lose 26f per cent, is £17,500? 

22. The cost of paper per ream having been reduced from 20s. 

5d. to 2O3. 2d. and other expenses of working a news- 
paper having been reduced 20 per cent, per ream of 
paper used, find the total percentage of reduction made 
in producing the newspaper. 

23. If I sell oranges at five for 2d. I gain 5 per cent How much 

shall I gain or lose per cent, by selling them at 32& per 
thousand ? 

24. An army goes into battle and loses 5000 men. Its numbers 

are now 80 per cent, of what they were before. By what 
percentage of its own number must the remaining force 
be now increased to raise the army to its original strength 1 

25. The sum of two decimal numbers is 160*8; the smaller 

number is *6 of the greater ; what is the greater number, 
and what percentage does it form of their sum t 



Example XXXTX, 

If the charge for insuring a vessel he\0 per cent, of her value^ 
for how much must a ship worth £1350 he insured so that if she 
is lost the owner may recover the value of the ship and the cost 
of her insurance f 

If a person insure for £100 it will cost him £10 to do so. 
. '. If a person wish to insure a nett return of £90 he will be able to 
do so by paying the charge on £100 : i,e., he must insure every £00 
ill the value of nis ship, as £100. 

Therefore, by the question, we get— 

100 : 90 : : Answer : £1350 

.*. Answer x90=s£1350x 100 

. £1350x100 ^,^^ 
•, Answer= qk =£1500. 
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EXEBCISE 48. 

1. What must a man charge for an article wliicli cost him 

J&18, 10s. Sd, in order to gain 17|^ per cent, thereon? 

2. And what percentage will this profit form of the selling 

price ? 

3. The weight of a pound of gold (Troy) is what percentage 

of that of a pound of sugar (Avoir.) ? 

4. A ship is worth £12,500. If the rate of insurance be 3j^ 

per cent., for what sum must the ship be insured so that, 
in case of loss, the owner may recover her value and the 
cost of insurance 1 

5. If insurance be charged at 2^ per cent, for what sum must 

a ship valued at £37,500 be insured so that, in case of 
loss, the owner may recover the value of the ship together 
with the sum paid for insurance ? 

6. Find the true discount on £80,888, 8s. at 4 per cent. 

7. Find the present worth of £2233, 11& due in ^ year at 4| 

per cent. 

8. If the cost of insurance be 3| per cent., for how much must 

goods to the value of £5500 be insured, to cover the cost 
of insurance as well as the value of the goods ? 

9. A person sells land for £835 and finds he has gained 4f 

per cent. ; what would his selling price be to lose 4| 
per cent, f 

10. And what percentage is the smaller of the larger price f 

11. Find the true discount at 6§ per cent, on £8500. 

12. Find the present worth of £8236, 5s. due in 73 days at 

4f per cent, per annum. 

13. Find the present worth of £8868, 10s. due in 2 J months 

at 7J per cent per annum. 

14. Find the true discount on £8899, 8s. 9d. due in J year at 

3 per cent per annum. 

15. Find the simple interest on £8080, 8s, 8d. in 11^ years at 

7 per cent per annum. 

16. Find the difference between the present worth and the 

nominal value of £7706, 7s. 6d. due in \ year at 2^ per 
cent per annum. 
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17. What would a banker charge for discounting a bill for 

£700, 10s. payable in 65 days at 5 per cent, per 
annum ? 

18. Express by a vulgar fraction the ratio in which the simple 

interest at 5 per cent, on a sum of money stands to the 
true discount on the same sum at the same rate and for 
the same time. 

19. Express by a decimal number the relation in which the 

simple interest on a given sum of money in a given time 
at 4 per cent per annum stands to the true discount on 
the same sum in double the time at double the rate per 
cent, per annum. 

20. What decimal number expresses the ratio in which the true 

discount on a sum of money for a given time at 6 J per 
cent, stands to banker's discount on three times the sum 
at two-thirds the rate per cent, for three-fifths of the 
time) 

21. Express by a decimal the ratio in which the simple interest 

on £880 in 1 year 4 months at 3f per cent, per annum 
stands to the true discount on £550 due in 9 months' 
time at 5 per cent, per annum. 

22. By what vulgar fraction must the simple interest on a sum 

of money at 10 per cent, per annum be multiplied to 
produce the true discount on seven times as much money 
for one-fifth of the time at one-third the rate per 
cent. ? 

23. By what decimal fraction must the present worth of a sum 

of money due in J year at 5 per cent, per annum be 
divided to produce its nominal value ? 

24. By what number must the simple interest on a bill for 

£1800 due in two months at 4 per cent, per annum be 
multiplied in order to produce the present worth of the 
biU? 

25. If " true discount " be substituted for " simple interest " in 

question 24, what will the answer then be ? 

26. If "paper money" be so depreciated that a £5 note lose 

£1 in value, what ought to be the paper money price 
of a watch for which the seller will take £5 in gold t 
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Example ^n*.^ 

If 5 m&a or 12 VHrn/en can do a piece of work in 15 days, in 
how many days can 15 men and 12 women do U when they aU 
work together f 

Xetbod. 

Since 5 men do the work in 15 dayo, 1 man will do it in (15 x 5^ tie.) 
75 days ; 

. * . 15 men will do it in (75-7-15, f.e.) 5 days ; 

And . *. these 15 men do each day {■ of the work. • • • (1.) 

Again, 

The 12 women can do the work in 15 days ; 

. * . these 12 women do each day tV o^ ^^^ work. • • • (2.) 

Therefore, combining (1.) and (2.) we find that 

the 15 men and the 12 women do each day (i+ A> i^) A- o^ the 
work ; 

. *. they will do it all in (l-^A, t.e.) V day«=8| days Answer. 

N*B. — The above method will serve to solve any such problem as 
the one civen; but a little thought will sometimes enable us to 
shorten tms method. An example of this shortening here follows : — 

!The 15 men =3 groups of 5 men each 
The 12 women =1 group of 5 men. 

. *. The 15 men and the 12 women together =4 groups of 5 men 
each. 

But{ by the question, we find that one of these groups could do the 
w«>rk in 15 days ; 

. '. The 4 groups could do it in (Vt t*^) H days Anewer. 

N,B, — ^A further application of this last method will be seen in the 
working of the next example. 

Example XLI. 

If 5 men or 12 women can do a piece of work in 15 daya^ in 

how many days will 12 men and 20 toomen do it when they aU 

ioork together f 

Let 5 men, or 12 women, be called 1 group of workers. 

Then 12 men=[Vf ♦•«•] 2i groups of workers, 
and 20 women =[H, i.e.] 1( groups of workers 
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Therefore, 

12 men +20 women =[2}+!}, ue ] 4^ graupi of workers. 
But one group of workers can do the work in 15 days ; 

• * . 4^ gronps can do it in 1 jT. ^«- J m dayi Amw^. 



Exercise 49. 

1. If 6 men or 12 women can earn a certain sum of money in 

21 days, in how many days will 6 men and 12 women 
earn it? 

2. Four men or 7 boys earn a sum of money in 11 days, in 

how many days will 8 men and 7 boys earn it ^ 

3. If 6 men or 10 women can do a work in 20 days, how 

many days will the same work occupy 6 men and 5 
women ? 

4. How long will it take 2 men and 9 women to do a piece 

of work which could be done by 4 men or 9 women in 
18 days) 

5. Eight horses or 13 cows are worth a certain sum of money \ 

how many times that sum of money will be the value 
of 20 horses and 50 cows ? 

6. How long will it take 18 boys and 21 girls to earn as much 

money as could be earned by 5 boys or 7 girls in 33 
days? 

7. Two boys can earn a sum of money in 21 days ; 2 girls 

can earn the same sum in 28 days ; in how many days 
could the same sum be earned by the 2 boys and the 
2 girls working all together? 

8. Five men can earn a sum of money in 12 days; 10 girls 

can earn the same sum in 30 days ; in how many days 
could the 5 men and the 10 girls earn it when working 
all together? 

9. The wages of 12 policemen for 40 days amount to as much 

as would pay 20 soldiers for 72 days. How many 
soldiers and policemen (there being an equal number of 
each) would earn the same sum in 9 days ? 
10. The wages of 16 bricklayers for 15 days amount to the 
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same sum as the wa<;e8 of 20 painters for 20 days. 
How many bricklayer and pain^r (there being In 
equal number of each) would earn the same money in 
10 days ? 

11. If 5 men can do as much work as 7 women or 10 boys, 

how long will it take 5 men, 7 women, and 10 boys to 
do as much work as 5 men alone can do in 21 days t 

12. If 7 men, 10 women, or 15 boys can perform a piece of work 

in 19 days, how many days will it occupy 7 men and 
15 boys? 

13. And in how many days could 7 men and 20 women do the 

same work ? 

14. And how long would it occupy 21 men, 30 women, and 

6 boys 1 

15. How long will it take 2 men, 3 women, and 10 boys to do 

seven times as much work as can be performed by 4 
men in 6 days, by 10 boys in 12 days, and by 6 women 
in 11 daysl 

16. Eight men, 13 women, or 20 boys can do a piece of work 

in 25 days ; in how many days could the same work be 
done by 5 men, 20 women, and 30 boys f 

17. In how many days will 6 men, 7 women, and 21 boys earn 

as much money as can be earned by 5 men in 30 days, 
by 7 women in 42 days, and 21 boys in 20 days? 

18. The wages of 12 men for 5 days being the same as that of 

18 women for 4 days or 30 boys for 6 days, find what 
equal number of boys, women, and men must be em- 
ployed together to earn that amount of wages in 9j\ 
days. 

19. The wages of 25 men for 18 days are equal to the wages of 

30 women for 20 days or 100 boys for 13^ days; what 
is that equal number of boys, women, and men which 
must be employed together to earn the same amount of 
wages in 9 days ? 

20. There are three stocks. A, B, C, and it is found that J&640 

invested in A for 15 years (simple interest) will produce 
as much interest as £800 will in 12 years when invested 
in B, or £720 invested in C for 12 J years. What 
equal sums of money must be invested in A, B, and G 
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respectively, to produce in all as much interest in 3f| 
years as was produced by the £640 invested in stock A 
for the 15 years ? 



Exercise 50, 

Becapituldtory and Miscellaneous, 

1. Find the cost of 25 tons 17 cwt. 2 qr. at 17s. 6d. per cwi 

2. Find the cost of 16 tons 17 cwt 1 qr. at 15s. 3Jd. per cwt, 

3. Find the cost of 18 tons 13 cwt. 21 lb. at 19s. 9d. per cwt 

4. Find the cost of 21 tons 17 cwt 2 qr. 10 lb. at £3, Gs. 8d. 

per cwt. 

5. Find the cost of 4 yd. 1 ft. 9 in. at 17s. 8d. per yard. 

6. Find the cost of 18f yd. at £1, Is. 4d. per yard. 

7. Find the cost of 99 tons 15 cwt 2 qr. 7 lb. at £16, 58. 8d 

per cwt. 

8. Find the cost of 69| tons at £18|^ per ton. 

9. Find the cost of 13 cwt 2 qr. at £7^ per cwt 

10. What is the value of 75| cwt. at hali-a-guinea per cwt. ? 

11. Multiply £686, 16s. 6id. by ^ 

12. Divide £686, 16s. 6Jd. by ^ 

13. Multiply £686, 16s. 6id. by ^ 

14. Divide £686, 16s. 6^i by ^ 
Find the value of — 



15. 



1| 



16. A 



17. 



18. 



6» 



TT 



7 



15 » 



Tf5 



16^ 



19. 



§16 



FT 



10|| 



20. 3/,-2| 

21. 20|-2xV 

22. 23|-17^^ 

23. 16J-7^| 

24. 80^-29J| 



28. 80»-ll» 
26. 61f-20f 



27. 


84i - 175«^ 


28. 


13* - ^ 


29. 


28A-17H 


30. 


5J X 3^ X %^ 
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Find, by mental arithmetic, the valae of the next ten 
quantities : — 

3L 2| + lf 

32. 35064101 -^ 29 

33. 801-17 J 

34. 2|x5| 



35. 



18H-15f 



Find the value of — 

41. 60J + 17| + 8i 

42. 1001 -14 times 

43. 40|x8i 
16 -2f 



471 



44. 



48. 



49. 



50. 



51. 



52. 



53. 



54. 



55. 



56. 



57. 



18x1^ 

2| + 7| 
6f + 2| + li 

8|x4? 
6§ + 3| 
8j-3i 
18^-1211 
6i + 5| 
2} + 8| 

3§-f-6# 

5j + 8^ 

2H^^ 
6i- 

5A 



+ 8J 



51 + 34 
IJ+lOf 



58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 



36. 



9i_ IT 



37. 92 yd. 1 ft 6 in. X 800 
38- ^J-3^ 

39. | + * + J 

40. 1700-^171 



45. 



46. 
47. 



34-2^ 



'¥ 



I? 



19f?-2^ 



2|H-6| 

10? -4| 

2^x61 

10- ¥ 

3^ + 18? + 21 J 

68. 



181 + 7 



s 



91A-23^ 
4f of 5^ 
3f of 4| 
8| of 7i 

7tV of H 
2jx6i 

s^-j-ssySf 

6j-2§ 

S 8 

TT""Tr 



10^-2? 

18f-5i 

1 8|-3| 

20J - 18| 



6A-4J 



TT 



1 



69. 



70. 



71. 



72. 



73. 



74. 



75. 



76. 



77. 



8| + 1 
18i-2^ 

8J-3» 

8| X 2f X 3^ 
28i + llf + 3J 

17fof^|y + 2^ 
100i-fof91i 
2tV of 3| of 49 

61 + 4^-2^ 
17| X 21? 

51 X 18f 

6i + 74 + 2^ 

8J + 3| + 2f 

3f + 6^ + 4| 
27i + li + 3^ 

60865 X 40 
3 X 3 X 328d9 
8^ + 3^4^ 

7|x4^ 
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78. 

79. 

80. 

81. 
82. 
83. 
84. 
92: 
9a 
94. 

95. 

96. 

97. 

98. 

103. 

104. 

105. 

106. 



6 j. X 8| X 2 JV 

3| + 6| 

2U>7| 

3i X 7 X 10-5 

2f + 8| + 13| + l^ 



17 



2|-f8f 
52xl| 

7i + 8T5r + 4} + 2gi 



3i + 4| + 3J + ^y 

41+8^ + 71 + 1^ 

3^ + 2? + 16JJ + 21|f 

10| + (16yV of 27| of 3) + 101^ 

21J^ + 3|of 7Jof 100 + 3i«. 

17} of 2J of 8r*Y of 3^ of 4J of 13 



85. 

86. 

87. 

88. 24? + 3tV + 2^ 

18time8?of91tim eBlOU 

IT 



inr 



75 times 4of 27 times 33 



90. (ll of 8f of 12) - 7| 

91. f| + fofT\of22time8|^J 



U 



65 X 4y + YOTJ" "T ga ^ l7 

9 



i«>T^ 11 



» 4. 



At 

13* 



1 



+ ^ 



99. 



100. 



101. 



I 



2i+16|-2| 
7 
8i + H-8A-7| 

91Jof 8y\of 110-"g« of 20 

81 X lOi 



102. 



2| X 17;S 

5x7-6 

8 | + 6j + 2| 
18f + 2f + 4-0§ 

3iof2i^-2iof If 
3 times 7^ times 17| of 50 
77} - 1 of 77f 
66i - } of 66 J 



2 



^ 



6 



17 

x6i 



fofSJ 



60^ - 80f 
21i + |of 50| 



2f + 6A 



'T 



107. 
112. 

113. 

115. 91J-ix|x5f 



108. 



8 s 



+ 74 4. IT 



+ 3i + 8||+12J 



2}-4of21J 

109. 18^-7|ofiof 12f 

110. 8J + 6? + 9J + 4^ 

111. 6} + 2? + 8J + 6f + 3} 



2} + 6| + 41 



TT 



xl 



114. 



7j<6} 19-95 
21 + 8J'' 17-85 



7S 



EXAMPLES AND EXEKCI3E8 



Expiess as dedmal 

116. A + l^ ' " • 

117. '^ ^ '' 



numbers— 



+ T + TIF "** Tff 



4|x25 



118. 83^77 
2i X 7-87 



119. 



120. 



129. 



131. 



•06 
£8, 12s. 6(L 



121. 



122. 



123. 



124. 



£3, 78. 6d. 

£5 
3 cwt. 3 qr. 

1 ton 
£38, 13s. 6d. 

£20 
£14, 14a 6d. 



£10 

21ton8l5cwt. 2qr. 211b. 
16tonsl4cwt. 2qr. 141b. 

16^-111 



15 guineas 



125. 



126. ,- 



127. 



128. 



16 t. 3 c 3 qr. 
20 tons. 

1^x19 
17| -10f 

18-3 
101| + 20^ 



ff 



10-6 



130. 



17-7 X 28-25 



28 - 17| 

134. 1360-7 X -0705 

135. 424-03 X -712 

136. -0062279x25-8 
2^x51 

2txli 
19ixf 



132 ^i 

4| 



3-5 



133. 



17| + 8j 
13 



137. 



138. 



139. 



140. 



149. TTT 



16t^ - -TTF 



x22» 

1 ton 1^ cwt. 

6| tons 
8f x6^ 

83 
16 



141. 
142. 

143. 



2| + 7| 
Vt-2| 



144. 



20^-16^ 

4f-h8^-h7A 
13 

145. 7f-2^ 

146. 8109-65 X 3-8 
2Jx3t 



147. 



148. 



2f x3i 

7-03 

40-5 



150. 



106 
17 



151. ^2 



Find the simple interest on-— 

152. £2200, 10s. 6d. in 7^ years at 5^ per cent, per annum. 

153. £9600, 10s. in 4| years at 8 per cent, per annum. 

154. £2020 in 7| years at 2^ per cent per annum. 

155. £1835 in 2 years 3 months at 6^ per cent per annum, 

156. £2600, 10s. 6d. in 2^ years at 5^ per cent per annum. 
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157. £2201, 10s. 6d. in 8 years at 5| per ceni per annum. 

158. £538, 188. 6d. in 6 J years at 4| per cent, per annum. 

159. £3066 for 17| years at 5| per cent per annum. 

160. £1901, 10s. for 16| years at 5^ per cent, per annum. 

161. £17,382, 10s. for 4^ years at 8 per cent, per annum. 

162. £27,070 for 11 years at 9 4 per cent, per annum. 

163. A thousand guineas in 17^ years at 6^ per cent, per annum. 

164. £7500, 15s. 6d. in 18 years at 6| per cent, per annum. 

165. £3336, 15s. 6d. in 16| years at 9^ per cent per annum. 

166. £1369, 13s. id. in 6§ years at 3f per cent, per annum. 

167. £1838, 15s. 6d. in 9| years at 3-^ per cent, per annum. 

168. £1603, 13s. 8d« for 2^ years at 8| per cent per annum. 

169. £1708, 10s. in 3f years at 5| per cent per annum. 

170. £1638, lis. in 2| years at 3| per cent, per annum. 

171. £5058, in 2 years at 4^ per cent, per annum. 

172. £5061, lOs. 2d. in 8^ years at 4^ per cent per annum. 

173. £1836, 16s. Id. in 12 j^ years at 2| per cent per annum. 

Find the amount of — 

174. £100,600 in 5f years at 6^ per cent per annum. 

175. £1606, 10s. 6(L in 8f years at 2 J per cent per annum. 

176. £1809, 19s. in 5| years at 2| per cent per annum. 

177. £2700, 10s. in 4| years at 7^ per cent per annum. 

178. £1909, lis. 6d. in If years at 7^ per cent per annum. 

179. £28,000 in 5 years 73 days at 6§ per cent per annum, 

180. £800, 16s. 8d. in 2^ years at 3| per cent per annum. 

181. £2080, 10s. in 4| years at 2§ per cent per annum. 

182. £1608, 10s. 6d from 13th July 1871 to 29th September 

1878 at 5 per cent per annum. 

Find the true discount on — 

183. £2500, 10s. lOd. due in 2 months at 5 per cent per 

annum. 

184. £8500 due in 3 months at 4| per cent per annum. 

185. £808, 3s. 6d. due in 1 year at 5 per cent, per annum. 

186. £17,017, 10s. 9d. due in 2 months at 12J per cent per 

annum. 

187. £19,099, 10s. at 2 J per cent 

188. £1707, 7s. 9d. due in 5 months at 4 per cent per annum. 
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189. £8606, 68. due in 4 manths at 3^ per cent per annum. 

190. £10,886, 68. 6d. due in i year at 6 per cent per annum. 

191. £10,608, 8& 9d. due in | year at 6 per cent per annum. 

192. £2060, 6s. lOd. due in ^ year at 4| per cent per annum. 

193. £6080, 88. due in 3| months at 4 per cent per annum. * 

194. £803, 10s. 8d. due in 1| months at 6 per cent per annum. 

195. £1001, 178. 7d. due in 2| months at 6 per cent per 

annum. 

196. £2026, 168. due in 3 months at 6^ per cent per annum. 

What is the present worth of — 

197. £80,807, 78. due in ^ year at 4| per cent per annum? 

198. £6806, 10s. due in 3 months at 4^ per cent per annum ? 

199. £1660, 6s. due in 4| months at 6 per cent per annum! 

200. Find the value of five times the difference between siasiy 

tons thirteen hundredweight three quarters and one 
hundred tone one hundredweight two quarters and five 
pounds, 

201. Find a simple fraction which expresses the relation which 

6| bears to 8f, and multiply 35 yd. 2 ft 7^ in. by the 
result 

202. Multiply 12 tons 16 cwt 1 qr. 9 lb. by 19^. 

203. The ysImq of a clock is 6^ times that of a watch, and that 

of a watch is 3^ times that of a pair of boots, and a pair 
of boots is worth 6 pairs of slippers. The value of a 
pair of slippers is 2^ florins. What is the value of 
3 clocks ? 

204. From 21 miles 3 fur. 20 po. 4 yd. 2 ft take 3 miles 7 fur. 

21 po. 4 yd. 2 ft 6 in. 

205. Divide £108, 13s. l^d by A. 

206. How much must be added to \(^\ guineas to give the 

value of 20 yards of cloth at 17s. 6d. per yard ? 

207. Find the cost of 80 tons of copper at 31 guineas a ton. 

208. Divide 9000 guineas by 83^. 

209. How many farthings aie worth 81 yards of cloth at 

198. 3d. per yard? 

210. From three thousand three hundred and sixty tons two 

quarters take nineteen hundredweight one hundred and 
tenjpoundSf and reduce the remainder to ounces. 
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211. From ten thousand yards one inch take thirty-nine yards 

two feet seven inches^ and multiply the remainder by 

212. How many pence are equivalent to the difference between 

thirty-four jHnmds ten shillings and threepence and siosty- 
thousand pounds f 

213. Find the number of ounces which correspond to the 

difference between one hundred and eleven tons two 
quarters thirteen ounces and six thousand tons two pounds, 

214. Find the value of £876, IGs. Ifd. x j^^^ 

2d 

215. [£6638, 10s. Id, - £99, 19s. 0|d.] x Jq^^ 

216. Divide 106 tons 2 cwt. by ^ ' "' 

217. Find, by practice, the cost of 108 acres of land at an 

average price of £86, 14s. 7|d. per acre. 

218. Having bought 121 acres of land for a eertain sum of 

money, I find I have paid an average price of £82, 128. 
lO^fd. per acre. If I had invested the money at 5 per 
cent per annum what would my income have been t 

219. What is the price of coal per ton when 1^ tons cost £3, 

U 3d. ? 

220. What is the price of potatoes per ton when the cost of 

1^ ton is £11, 12s. 6d. 1 

221. What is the price of land per rood when the cost of 8| 

roods is £5y§7 more than the cost of 3|4 roods ? 

222. What number of linear inches must be divided by 117 if 

the quotient istobe63yd. llin«? 

223. How many houses at an average price of £5600, 7s. 2|d. 

must be sold to realise £1,008,006, lOs. ? 

224. What is that number which being multiplied by 5 times 

itself gives 320 ? 

225. What is that number which being multiplied by 3 and 

then divided by 261 gives 12228Uf? 

226. Find, by practice, the weight of 1? ploughing-machines 

each weighing 103 cwt. 5 lb. and reduce the residt to 
ounces. 
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227. How many cwt. of zinc at £17, 198. 3d per cwt mnst "be 

given wiih £17,341, lis. to discharge a debt of twenty 
thousand pounds ? 

Find, by practice, the*value of — 

228. 23 tons at £1, 3s. 6|d. per ton. 

229. 17 houses at £163, 16& 8d each. 

230. 271 casks of brandy at £7, 13s. 6d. each. 

231. 831 yards of telegraph cable at £3, 17s. 7d< per yard. 

232. 829| sq. yds. of land at £97, 13s. 9d. per sq. yd. 

233. 271 tons of beef at £18, 10s. 4|d. per ton. 

234. lOf tons of bread at £25, 6s. 4d. per ton. 

235. 103 tons of cotton at £91, 18& 8d. per ton. 

236. 627 tons of hay at £11, 10s. 9d. per ton. 

237. 10,600 trees at £19, 8s. 4^d. per hundred. 

238. 37f tons of coke at £2, 10s. Sjd. per ton. 

239. 1606 lawnmowers at £1, 18s. 9d. each. 

240. 27 tons of soap at £1, 13s. 7d. per cwt 

241. 46 lb. of tea at 2s. 7d. per lb. 

242. 73 cwt 1 qr. at £2, 5s. per cwt 

243. 2 tons 8 cwt. at £69, 10s. 6d. per ton. 

244. 3 tons 7 cwt. 2 qr. at 3^d. per lb. 

245. 9 yd. 2 ft 10 in. at 13a 9d. per yd. 

246. 100| yards of cloth at 13s. 6d. an elL 

247. 28 ac. 3 po. of land at £700, 8& lOd. per acre. 

248. 91^ at £11, 12s. 2d. each. 

249. lOlf at £6, 10s. l|d. each. 

250. ^ ton at £10, 10s. 9|d. per ton. 

Example XTiTI. 

Divide £630 between A, B, C in euch a manner that their 
ihares shall he in the ratio of 7, 9, and 5. 

Here 7+9+5=21 
.*. out of every £21, A will get £7, B will get £9, and C will get £5. 

Now £630=30 times 21 
.*. A's share will be 30 times £7, t.e., £210 ) 

B*s share will be 30 times £9, •.«., £270 \ Answer. 
and C's share will be 30 times £16, ue,, £150 ) 
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Example XLIII. 

Divide £630 among A, B, and C in Vie ratios 1|, 1|, and 1. 

(L) It will be observed that the last example was worked by the 
following rule : — 

Kule. 

1st. Divide the given sum of money by the sum of the numbers 
which express the given ratios: thus — 

£630 £630 

7+9+6- 21 -*^'^- 

2d. Multiply this quotient by the numbers which express the 
given ratios : thus — 

£30 X 7 = £210= A's share 
£30 X 9 = £270 = B's share 
£30x6=£l50=C*s share. 

(ii.) The same method may be applied to the present example; 
thus — 

£630 £630 
If+H + l- 4i'-^^^' 

Therefore, £150x lJ=£210=A*s share ) 

and £150 x If =£270=B's share > Answer. 
and £150 x 1 =£150 = C's share ) 

(ill.) But the method in this last case may be simplified, thus : — 

Multiply the numbers If, ly» and 1 by 5, in order to obtain 
three integral instead of three mixed numbera ; we thus 
get the numbers 7, 9, and 5 to express the given ratios, 
and we then proceed as if these three numbers had been 
siven to express the ratios. The answer will thus be 
found exactly as in the last example. 



Exercise 51. 

1 A man leaves £19,000 to be divided equally among 6 sons 
and 2 daughters ; what do they each get ? 

2. Divide ten thousand eight hundt*ed pounds equally between 

8 boys and 3 girls and state what each will get. • 

3. Divide £22,023 among 3 persons in the ratios 6, 7, 8. 

4. Divide £2800 between A, B, C in the ratios 5, 7, 12. 
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5. Divide 1650 guineas between A, £, C, D in the proportions 

2, 3, 5, 4. 

6. Divide £18,801 in the proportions 3, 5|, 6. 

7. Divide £10,666 in the proportions 2J, 3^, 5^. 

8. Divide a thousand guineas in the proportions 3^, 4|, 5. 

9. Divide £90,098, 9& between two persons in the proportion 

of 3J and 7|. 
10. Divide £8208, 18s. between A, B, G in the ratios % '5, 
and 1*5. 

Example XLIV. 

Which 18 the greater fraction^ i or ■^% 

Itt Method. 

Reduce the two fractions to the same denominator and then find 
the answer by inspection ; thus — 

i =ijs\»\ the latter of the two fractions is the 
and TO = f i / greater because H 7 **• 

2d Method. 
This method is a convenient form of the first method : 

2 r 

^ ^^ 

2 X 30=60 I .*. the fraction whose numerator is 7 is greater than the 
7x9 =63 ( one -whose numerator is 2, because the product 

(63) found when the 7 is one of the factors 
is greater than the product (60) found when the 
2 is one of the factors. 

8d Method. 

Reduce the two fractions to the same numerator and then find the 
answer by inspection : thus — 

The least common multiple of 2 and 7 is 14 ; hence we get 

I ={4 ) .*. the latter fraction is the greater because of ttao 
and A=iM ^'actions hamna the same numercUor that one 

is the greater whose denominator is the smaUer, 

N*B, — Of the above three methods the first is useful in the greatest 

number of cases ; the second is to be preferred when, as in the above 

example, only two fractions are given ; the last is to be applied only 

in particular instances such as the example here following. 
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Example ZLV. 

Which 18 the greater fraction^ \\ or j*^ 1 

A hasty inspection of this example shows that the nnmerator of one 
of the fractions is a multiple of the other ; it is therefore very easy to 
express these fractions with a common nnmerator ; thus — 

^ = .^y^ I . *. by the third method of Example XLIV. we find 
QrxA »s — 3 3 r that the first of these two fractions is the 

an^TTny-TTirJ greater. 



Exercise 52. 

Recapitulatory arid Miscellaneous, 

1. Multiply 1707 cwt. 2 qr. 10 lb. by 24^. 

2. Multiply 3 cwt. 2 qr. 11 lb. 9 oz. by 15$. 

3. Multiply 12 tons 7 cwt. 1 qr. 19 lb. by 3|. 

4. Multiply 33 cwt 110 lb. 6 oz. by 18^. 
6. Multiply 15 bush. 2 pks. by 363|. 

6. Multiply 3 cwt. 3 qr. 21 lb. 10 oz. by 909yV 

7. Multiply 77 miles 3 fur. 20 po. 1 yd. 9 in. by 20iV 

8. Multiply 16 tons 8 cwt 101 lb. by 8f. 

9. Multiply 28 tons 19 cwt 101 lb. by 15|. 

10. Multiply £90, 19s. 0|d. by \^. 

11. Multiply 209 tons 13 cwt 1 qr. 5 lb. by lyV 

12. Multiply 18 mUes 7 fur. 10 po. 2 yd. by ll|. 

13. Multiply 6 miles 5 fur. 19 po. 3 yd. 1 ft 7 in, by 18|. 

14. Multiply 13 miles 3 fur. 7 po. 2 yd. 1 ft 4 in. by 28|. 

15. Multiply 3 fur. 15 po. 2 yd. 2 ft 3 in. by 18|. 

16. Multiply 10 miles 3 fur. 18 po. 2 yd. 2 ft 3 in. by 27f 

17. Multiply 98 tons 17 cwt 1 qr. 20 lb. 3 oz. by 12f 

18. Multiply 21 miles 6 fur. 3 po. 2 yd. 2 ft 6 in. by 16f 

19. Multiply 96 miles 3 fur. 2 yd.' by 88f. 

20. Divide £608,723, 168. 4id. by 8^ 

21. Divide £603,604, 19s. 7|d. by 3A. 

22. Divide £868,789, 19s. lOfd. by 8|. 

23. Divide £8,146,307, 17s. lOJd. by 18f. 

24. Divide 2908 tons 19 cwt 2 qr. 20 lb. by 8f. 

25. Divide 9,697,909 tons 18 cwt 17 lb. by 3f. 
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26. Divide 768,249 tons 2 cwt. 110 lb. by 8|. 

27. Divide 828,607 tons 19 cwt. 1 qr. 20 lb. by 9|. 

28. Divide 109,906 tons 17 cwt. 3 qr. 16 lb. by 4f. 

29. Divide 61,382 tons U cwt 1 qr. 16 lb. by lOf 

30. Divide £1001, Is. ^Jd. by fj. 
31. 'Divide £77,609, 3s. 8id. by ^V 

32. Divide 20 lb. 10 oz. 17 dwt. 20 gr. by ^. 

33. Divide 186 lb. 7 oz. 18 dwt. 12 gr. by ^. 

34. Multiply 23 oz. 17 dwt. 14 gr. by 7 J. 

35. Multiply £27, 198. 6Jd. by 4|. 

36. Multiply £22,455, 17s. l^d by 8J. 

37. Multiply £3826, Os. 4Jd. by 8f. 

38. Multiply £2689, 19s. 3d by llf. 

39. Multiply 20 tons 3 cwt. 2 qr. 10 lb. by 7J. 

40. Divide 16 miles 3 fur. 23 po. 2 yd. 7 in. by ^. 

41. Divide 18 po. 3 yd. 2 ft. 7 in. by i. 

42. Multiply £608,806, 16a 6d. by ^V 

43. Divide 500 tons 13 cwt. 2 qr. 20 lb. x ^^ 

44. Divide £53, 14s. i^d. by ^. 

45. If 4 of an acre of land be worth £600, 12s., what will be 

the value of 2| acres ? 

46. If I pay £846 for the simple interest on a sum of money 

for f of a year, how much ought I to pay on the same 
sum of money for 6^ years, the rate being the same in 
both cases ? 

47. The rent of a house for | of a year is £907, Ss. ; what will 

be the rent of 5 such houses for 1^ year each ? 

48. What will be the rent of 7 houses for 1^ year each if the 

rent of 1 house for 8 months be £138, 10a ? 

49. Two-thirds of the value of a ship is £1630; what is the 

value of the ship ? 
60. What is that sum of money which being divided by 8| 
produces £45, 15s. 9|d ? 

51. What is that sum of money ^ of which is £6326, 14s. 8d? 

52. Divide 28 ac. 3 r. 30 po. of land between two men giving 

one of them three times as much as the other. 

53. Divide 35 tons 15 cwt 2 qr. 18 lb. in the proportion 

of 1 : 3. 

54. Multiply 21 miles 3 fur. 15 po. 2 yd 7 in. by the fraction 
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which expresses the relation which the multiplicand 
bears to one-fifteenth of itself. 

55. Divide 16 tons 13 cwt. 1 qr. 27 lb. 11 oz. by the fraction 

which expresses the relation in which the product found 
by multiplying the dividend by 8 will stand to 3f times 
itself. 

.^ ^. . .^ 1 i. ^10, lis. 6d. X 5| X 7| 

56. Fmd the value of . e ^ t 1 • 

.» ^ ^.^. 1 i. ^26, 7s. 6A X 6J X 264 

57. Fmd the value of — ^3 ^^^ ^ 

58. Two hundred and ten gallons of rum are bought at IBs. per 

gallon and sold again at 30 per cent profit. What will 
it cost t 

59. A dealer buys 35 horses at £26 each, and sells them again 

to gain 15 per cent. ; how much does he get for them? 

60. How much will a dealer realise by the sale of 55 sheep 

which he bought at £7, 10s. 6d. each and now sells at 
a loss of 10 per cent, t 

61. What will be the selling price of 58 tons of coal, bought 

at 25s. per ton and sold at a gain of 14^ per cent, f 

62. How much will a person receive for 105 horses which he 

purchased at £7, 10s. each and sold again at 33^ per 
cent, profit? 

63. How much must I give for 25 yards of cloth which cost 

the seller 16s. lOd. per yard, and which he sells to me 
at a loss of 15 per cent. ? 

64. If coal be sold at 27s. per ton the seller will lose 10 per 

cent. For how much per ton must he sell it to gain 
10 per cent ? 

65. The selling price to lose 10 per cent, is £7, 19s. 6d. ; what 

will be the selling price to gain 10 per cent. ? 

66. When £8, 10s. 4d. is received for an article the seller loses 

20 per cent. For how much must he have sold it to 
gain 20 per cent. ? 

67. If a horse is worth 2 cows, and a cow is worth 5 sheep, 

and a sheep is worth £4, 16s. ; what will be the total 
value of 5 horses, 5 cows, and 5 sheep ? 

68. If a sheep is worth £4, 5s., and a cow 3 times as much. 
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and a hoise is woith 5 cows; what is the yalue of 16 
horses) 

69. A man exchanges 5 cows for a hoise worth £66, At what 

price each must the other man sell the cows to gain 
10 per cent, on the yalue of the horse ? 

70. If a man exchanges 3 sheep for a pony worth £17, 10s., 

for what sum must he sell it again to gain 18 per cent, 
on its exchange value ? 

71. What will be the selling price to gain 15^ per cent, on an 

article which cost £63 ? 
72.' For what sum of money must 5 animals which cost £15, 
10s. each be sold to gain 7^ per cent. ? 

73. What will 2^ acres cost if | of an acre be worth £990, 

18s.9d.1 

74. If the simple interest at 3| per cent be £8390, 18s. 9d., 

what will it amount to at y\ per cent. ? 

75. A gentleman sold a piece of land for £1805, 10& and 

found he had thereby lost 5 per cent, on what he gave 
for it. For how much should he have sold it in order 
to gain 15 per cent, on his purchase-money? 

76. If a person buys an article and sells it again at a gain of 

15 per cent, receiving for it £120, 15s., how much 
would he have received for it if he had sold it to lose 
15 per cent, f 

77. If a man sells articles at 7^d. each, gaining thereby 50 per 

cent., at what price must he have sold it to lose 20 
per cent, f 

78. What is the true discount on £1550 due in 2^ months, the 

current rate of interest being 4^ per cent, per annum ? 

79. What is the difference between the simple interest and the 

true discount on 5000 guineas in 2^ months at 2^ per 
cent per annum ? 

80. What is that sum of money upon which the true discount 

at 5 per cent for 3 months is £83, 15s. 4d. 1 

817309642 

81. Reduce go to. a mixed number. 

82. Express 314627^1^^^ as an improper fraction. 

83. Multiply 206-79 by 103006. 
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«. ^. ^ XI. , ^ 66 tons 18 cwt 3 qr. 19 lb. x 17* 

84. Find the value of «-* *. 

81 

85. Express 05 as & decimal. 

86. What is the simple interest on £226, 10s. in 4| years at 

7-y per cent, per annum ? 

87. 89-69 X 3-407 X 6-03. 

88. Seduce 6& 5d. to the fraction of a guinea. 

19 

89. Eeduce l|x8^XgYtoa decimal. 

90. Find a decimal number equivalent to the sum of f , yy, 

91. Multip^*21f by 01 9. 

92. Express 8f as a decimal 

93. Multiply 29-06 by 13-26. 

460 + 120 

94. Express 100 x 4gQ . cq* as a decimal 

95. Multiply 86*017 by -20163. 

96. Divide £28,868 among 4 persons in the ratios 2, 2^, 6, 6|. 

97. Divide 9000 guineas among 6 persons in the ratios 1, 1,^, 

1 1 o 01 

98. Divide £70,703, 10s. among 3 persons in the ratios 10, 

lOJ, lOJ. 

->« ^ 3ix 8-6x2-2 , , ^. 

99. Express ^7:^-3^ as a vulgar fraction. 

100. Express the following quantities as decimal numbers : — 

10000 , A0077 , 121 7 
dSO } 2600 > SOO"' 

101. Express the following decimals as vulgar fractions : — 

26072; 500-9162; -O200; 80-382; -063756; 500-91; 
20706-018. 

102. What is the selling price to gain 10 per cent., if the 

selling price to lose 15 per cent, is £80 ? 

103. Find the cost of 27 lb. of beef at the rate of 19 lb. for 

18s. 2id. 
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104. If a man buys a pair of boots for IGs. 8d. and sells them 
' to lose 10 per cent, what does he get for them ? 

105. What is the compound interest on £1860 in 2 years at 

4^ per cent. ? 

106. A and B start on horseback to ride 200 miles. A per- 

forms the journey at an average speed of 9^ miles per 
hour, and B at 10^ miles per hour. If A start 4| 
hours before B, which of them will arrive at the end 
firsts and after how long will the second one arrive ? 

107. Express 17*0$ as a mixed number. 

108. What is the cost of 108| acres of land at £146, 13s. Sd. 

per acre f 

65 

109. Express „-¥ in the decimal notation. 

110. Reduce 17 yd. 2 ft. 9 in. to the decimal of 19 yd. 

111. Express lyV of 1^ as a decimal number. 

85 ^ 

112. Express ^ . ^a as a decimal 

113. 3? + 8i + 16^ + 2|. 

114. 8| + 10^ + 20 + 14f 

115. Iteduce 19s. 7d. to &e decimal of £1. 

116. Divide 17-3 by 180-65 to six places of decimals. 

70-7 7 07 

117. Find the value of oqKo - :qaaq ^ ^ vulgar fraction. 

5-5 X 6-6 

118. Jo — joT ^ * decimal 

119. Find, to seven places of decimals, the quotient of — 

•46098^40-39011. 

120. Find the value of £3^ + 4f guineas + 18§ crowns 4- 

5^ florins. 

121. Find the value of 2^ of a mile + 3J fur. - 36} poles. 

122. Find the value of ^ cwt. + ^ qr. + 4f lb. 

123. Express by a decimal, in seven places, the relation in 

which 18 tons 3 cwt. 2 qr. 7 lb. stands to 20 tons 
10 cwt. 

124. Which of the following fractions is the greatest and which 

i'q fllA IPAQf ? 4115 8 7 4 
18 I/IIO least i jy, g^g^, j^, 3^, y^, yy 
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125. A person sells a house for £500, 5s. 8d. tiieieby gaining 

6| per cent, on what he gave for it; for how much 
would he have sold it to lose 6| per cent t 

3' — 1 ^ 

126. Express /. / q i ~ as a decimal fraction. 

127. Add together 1-8, 20004, 101-6006, and 2-2. 

128. Add together 1425, 900009, 7-62, 15-06. 

129. Add together 2607-7, 14-006, 273-fi, 4001-84. 

130. Reduce 25 cwt. 2 qr. 10 lb. to the decimal (in six places) 

of 31 cwt. 3 qr. 7 lb. 

131. How many yards of paper 33 in. wide will be required to 

cover a wall which is 3| yd long and 9^ ft high f 

132. How much carpet 1 ft 10^ in. wide will cover as much 

space as 101 yd. of drugget 2 ft. 1^ in. wide? 

133. How many cubic inches of water are contained in a tank 

which is 5^ ft. long, 3| ft wide, and 2^ ft deepi 

134. Find the number of cubic feet of water in a canal which 

is 1^ mile long, 33 yd. wide, and 12^ ft deep f 

135. How much paper 37 in. wide will be required to cover 

the walls of a room which is 18 ft long, 15 ft wide, and 
10 ft high, and has two windows and two doors, each 
window being 6 ft 3 in. long, and 4 ft. 2 in. wide, and 
each door being 7 ft. 5 in. high and 4 ft 1 in. wide ? 

136. How many yards of carpet 28 in. wide will cover as much 

room as 75 yd. of oil-cloth 19 in. wide] [Work this by 
simple proportion.] 

137. How many square feet of carpet will be required for 

a room which is 6 yd. long and 4 yd. wide, and what 
will it cost at 2s. 6d. per sq. yd. f 

138. How many square inches of paper would be required to 

cover the walls of a room which is 20 ft long, 15 ft 
wide, and 13^ ft high? 

139. How many square inches are there in the floor of a room 

which is 13 yd. long and 5 yd. 1 ft. 6 in. broad? 

140. How many square inches of paper will cover the walls of 

a room which is 17 ft long, 14^ ft wide, and 12f ft 
high? 

141. How many square inches are there in the ceiling of a room 
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whose dimensions are 10 yd. 2 ft 3 in. by 7 yd. 2 ft 
5in.t 

142. How much will it cost to decoiate the ceiling of a room 

which Ib 12 yd. long and 10 yd. 1 ft. wide, at 2s. 9d. 
per square foot f 

143. How much will it cost to cover a passage with oil-doth at 

28. 6d. a square yard, if the passage be 12 yd. long and 
3^ yd. wide ? 

144. What will it cost to pave a yard with flagstones at 3f d. 

per sq. ft. if the yard be 25 yd. long and 17^ yd. 
widet 

145. How many bricks 1 ft long and | ft wide are required 

to cover a floor which is 8 yd. long and 5 yd. wide ? 

146. How many cubic inches of space are there in a room 

which is 31 ft long, 26 ft wide, and 4^ yd. high, and 
what will it cost to cover that room with carpet at 
4s. 9d. per sq. yd. ? 

147. How many gallons of water did a cistern contain when 

full, if it was found that when two taps were running, 
one of which brought in 15 gallons a minute and the 
other took away 11| gallons a minute, the cistern could 
be filled in 27 minutes? 

148. A cistern can be filled by a tap which discharges 25 

gallons a minute in 25^ minutes. How much water 
does it contain at a certain moment if it be found that 
when this tap is running and also another which can 
empty the cistern in 22^ minutes, the cistern is emptied 
in 1 hour 25 minutes ? 

149. In the last sum, how many gallons must have been in the 

cistern at first if after both pipes have been open 10 
minutes the cistern is exactly half full ? 

150. How many yards of drugget 37 in. wide will be required 

for the floor of a room whose length is 5^ yd. and width 
3^ yd., supposing that a space of one foot is left between 
the drugget and the wall all round the room ) 

151. Find, to five places of decimals, the value of— 

180-85 X 17-07 
51-5 
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460 + 58 

152. Express by a mixed number the value of 327 x TgATfiA- 

153. Divide 208-36 by 107 to seven places of decimals 

154. What is the present worth of £6608, 10s. due in 7 

months, interest being at 4| per cent per annum t 

155. Find the value of ^ in each of the three following equa- 

tions: — 

/ V ^o/v n«/v 460 + / 
(a.) 180 = 120x-j^ 

(h.) 280= 120 x^^- 

4^60 4. f 
(c.) 960 = 720 x^^' 

156. Express 21^^ in the decimal form. 

157. Convert 28*S06 to an improper fraction in its lowest 

terms. 
168. Divide £7409, 6s. 4d. among A, B, C in the proportions 
•3, -72, and -2. 

159. How many square inches of paper are there on the walls 

of a room which is 14^ ft. long, 13j fi wide, 10^ ft. 
high, and has two windows, each of which is 6 ft. 
long and 3^ ft. wide ? 

160. How many square inches of paper are required to cover 

the walls of a room which is 21 ft. long, 5 yd. wide, 
and 3^ yd high, and contains two windows, each being 
7 ft. high and 4 ft. wide, and two doors, each being 
7 J ft. high and 3i ft widet 

161. What is the value of J of J of |f of 10 guineas 9 

162. Find, to eight places of decimals, the value of — 

2 ^ X 8-56 X 10-75 

107 + U + 8^ 

38 

163. Express oi *^ * decimal number (complete). 

2U 

164. Express -qjt as a decimal number (complete). 

166. Multiply 21 miles 6 fur. 3 po. 2 yd. 2 ft. 6 in. by 91f. 
166. Add together 8f, 12^, and l^H; find the difference 
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between 6^ and 11^; and mnltiply the two results 
together. 

167. Express, in ten places of decimals, the quotient of 17*653 

^218-7. 

168. Find the yalue of 13 tons 7 cwt 2 qr. 10 lb. h- 31|. 

169. Find, to two places of decimals, the square root of 

7343241. 

A \e n 

170. Beduce t^ — to a decimal. What difference will it make 

Li X a 

if Va be substituted for a^s in this quantity ? 

19i 

171. Express, as a complete decimal number,* the value of yTY. 

172. What is the value of £8*625; of 14*35 tons; and of 

•8S of a yard ? 

173. Find the continued product of 16*6, 201*5, '85, and -3. 

174. Multiply the sum of -5, 2*4, -009, and -006 by the 

difference between that sum and one-half of itself. 

175. Express 23*63 and 107*0603$ as improper fractions. 

176. Find the area of a rectangular court-yajxl whose length is 

36 ft. 3 in. and breadth 10 ft. 7 in. 

177. What is the area of a rectangle whose dimensions are 

10 yd 2 ft. by 5 yd. 8 in. 1 

178. Find the area of a square whose side measures 10 ft. 2 in. 

179. Find the area of a square whose side measures 101 yd. 

2 ft. 10 in. 

180. One side of a rectangle is to the other side as 3 : 2 ; find 

its area if the length of the shorter side be 25 ft. 
10 in. 

181. The height of a wall is to its length as 7 : 3. Its length 

is found to be equal to that of 102 ten-inch bricks. 
How many square inches are there in the two faces of 
this wall t 

182. Find the area of a triangle whose base is 13 ft. and per- 

pendicular height 3 ft 7 in. 

183. And that of a triangle whose base is 5 yd. and perpen- 

dicular height 2 yd. 9 in. 

184. And that of a triangle whose base is 15 yd, and perpen- 

dicular height 30 ft 3 in. 
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185. And that of a rectangle whose dimensionB are 31 ft by 

7 ft 8^ in. 

186. And of another which measures 19 ft by 8| ft 

187. What is the area of a room which is 19 ft long and 8} ft. 

wide ; and what would it cost to colour the ceiling at 
9d. per sq. ft ? 

188. What is the area of a triangle whose base is 3^ yd. and 

whose perpendicular height is 2| yd. f 

189. Find, in a complete recurring decimal, the value of vgTofi* 

190. Express n^os as a complete decimal. 

191. How many square yards of garden are there in a rect- 

angular enclosure which is 56 yd. long and 39 yd. wide, 
and has a gravel path passing down the middle of it 
which is 2^ yd. wide, and another crossing it at right 
angles which is If yd. wide, and having also a foot- 
path 2^ yd. wide going all round it and forming its 
outer limit ? 

192. Suppose a room is 72 ft long, 55 ft wide, and 21 ft 

high, and has two doors each 11 ft high and 9^ ft wide, 
and four windows each 9 ft long and 5^ ft wide, and 
an oak wainscot 5^ ft high running all round the room ; 
how many yards of paper 35 in. wide will be required 
to cover it, the windows being 3^ ft. from the ground ? 

193. Express the following quantities as decimals correct to 

ten places : — 

627 7j^x5| 16 + 18 + 13 

W 1808 ^^'^ 3J X 25^5^ V^> 19^ 

9-0S5 X 2-6 



12ii+18| + 19A 
^^'^ 2J + 4J + 7i ^^•-' 



3072 X 90 
18*2^0 8^x3^ 6019 706 63 

^^'f 56|x4 ^'^ lfx4^ ^^f 2-43 ^^'^ 8-946 

27-34 81s. 1^ 29y\& 81x4 7 

v-^-^ 81-606 ^^'^ 91 guineas ^^'^ 18|a ^^'^ 26*05 

194. How many square inches are there in a triauf^le which is 
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10 ft. 6 in. long and 8 ft 7 in. in perpendicular 
height? 

195. How many square yards of land are contained in a rect- 

angular plot which is 105 yd. 2 ft. 3 in. long and 81 yd. 
2 ft. 6 in. wide, and what is its yalue at 5|d. per 
square yard ? 

196. If the cost of oilcloth be a farthing per sq. in., express in 

guineas the cost of covering a hall which is 13 ft. 4 in. 
long, 11 ft. 7 in. wide, and has also a triangular recess 

8 ft. long and 3 ft in perpendicular width. 

18 miles 5 fur. 

197. Express oq rnilea 6 fu ^ * decimal in six places. 

198. Find the cost of 9 tons 19 cwt 3 qr. 17 lb. at £1, Us. 6d. 

per cwt 

199. Find, by practice, the cost of purchasing 25 j acres of land 

valued at X8000 per acre, the cost of conveyance 
averaging £16, 19s. 4d. per acre. 

200. Find, by practice, the cost of purchasing 9f acres of land 

valued at £5460 per acre, but on which a reduction of 
£6, 16s. 5d. per acre is made for ready cash. 

201. If a h«rse travel for 18j hours at an average pace of 

9 miles 6 fur. 24 po. per hour, find, by practice, the 
length of the journey it will perform in the given time. 

202. What will a gentleman receive in 5 years 9 months if his 

annual salary is £2067, 7s. 4d. ? 

203. The difference between the annual incomes of two gentle- 

men is such that if it be multiplied by 31^ it amounts 
to £23,151, 12s. 3Jd. The income of one of them is 
£800, 4s. 9d., and this is the greater of the two. What 
is the income of the other? 

204. Find, to two places of decimals, the square root of — 

(a.) 2-89 (6.) 1^ (c) 3J {d.) 20*3 (e.) 183014. 

205. Reduce the following quantities to complete decimal 

numbers : — 

v*/ 13-8 ^"•f 19i X 2i»x ^ ' 60-6 

20'126 23-3 , 2-9 

(«*•) -Tt" («•) -g:5 (/•) m 
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W 1-717 ^^'^ 1534 ^^ 90 + 16i + 5J 

(» 41 {ff^) 00166 V^^ 28^ 

Example ZLVI. 

[Oovemment Examination of Training Colleger — Female 

Students of the First Year,] 

Christmas 1877. 



A dock loses 1^ minutes in 24 hours; a/ 12 d clock in the day 
it is 2 minutes faM; when will it indicate the true time f 

By the question, we see that the next day at 12 o'clock it will be 
only i min. fast 

Sat if it lose IJ min. in 24 hours, it will lose one-third of IJ min. 
(if., i min.) in one-third of 24 hours, «.«., in 8 hours. Therefore at 
8 P.M. on the day following that on which the question opens- the 
clock will indicate true time. 



Example XL VII. 

[From the same Examination Pajper,] 



A farmer owns 450 she^, 90 eows^ 35 f^rses. The value of 
each sheep is '2 of a coup's vcdue ; the vcdue of each cow is '3 of 
a horses valve ; the whole are worth J&2992, 10& / find the value 
of each animal. 

The value of 35 horses s that of [36-^*i Le,] 105 cows 
The value of 450 sheep » that of [450 x *2 t.e.] 90 cows 
The value of 90 cows = that of 90 cows 

*• the value of all these animals = that of [105+90+90 i.e.1 285 cows. 

f.e. (by the question) £2992, lOs. =the value of 285 cows. 

£29924 ' \ 

Therefore the value of 1 cow= g^g =£10, 10s, J 

and .-. the value of 1 hor8e=£10, lOs. x3:;=£81, lOi. ( -^^' 
andthevalueof l8heep=£.10, 10s,-£-5» £2, 2fl. ) 

a 
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Example ZLVin. 

[From the Second Tear Students Paper in the same 

Exarnination,'] 



A man poseeeeea sheep, cowa^ and horses in nurnbers propor- 
Hanoi fo 90 : 18 : 7 ; the values of a she^, a cow, and a horse 
are severally proportional tol : 6 :16; and the valtie of aU the 
horses is £5478, \\s. Find the value of all the sheep and aU 
the cows. 

1 X 90= 90 ; and this number represents total value of sheep, 

6 X 18 s 90 ; and this number represents total value of cows. 

15 X 7= 105 ; and this number represents total value of horses. 

• *. The total values of the sheep, cows, and horses are severally 
proportional to the numbers 90 : 90 : 105. 

But, by the question, the value of the horses is £5478, lis. 

.*. the value oftht sheep is [^ i.e.] f of £5478, lls.=£4695, 18s. 

and« by inspection, the value ^ the cows is the same. 



EZEROISB 53. 

1. A &nnei has 35 horses, 70 cows, and 120 sheep. The 

value of a cow is *4 that of a hone, and a sheep is worth 
*6 of the value of a cow. The whole are worth £3000. 
Find the value of each animaL 

2. The values of a canary, a bullfinch, and a linnet being 

represented by the numben 63, 58, and 50, find the 
vdue of each when the total value of 20 canaries, 30 
bullfinches, and 42 linnets is £15, 18s. 9d. 

3. The value of coffee is *7 of that of tea, and a pound of tea 

is equal in value to a pound of coffee and a pound of 
chicory. If 9 lb. of tea, 12 lb. of coffee, and 6 lb. of 
chicory together cost £3, 13s. 9d., what was the value 
of the coffee f 

4. The price of a walnut tree is to that of a pear tree as 

15*75 : 9*75 and the price of a pear tree is to that of an 
apple tree as 19'5 : 16*6. An apple tree and a pear tree 
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cost exactly as mucli as a walnut tree and a rose trea 
A nurseryman sells 1*5 times as many pear trees as 
walnut trees and 3 times as many rose trees as pear trees, 
wliile the number he sells of apple trees and pear trees 
together is to the number of rose trees and walnut trees 
together as 8 : 11. If the rose trees be eighteenpence 
each, and the total cost of all the trees be £40, 158., how 
many trees of each sort does he buy and what is the 
price of each ? 

5. A wholesale exporter of books buys twice as many arith- 

metics as euclids ; 2^ as many arithmetics as algebras ; 
and as many table books as are equal in number to the 
number of pence in the price of an algebra and 3 table- 
books. If the price of an arithmetic book be equal to 
I that of an algebra, or to that of a euclid book and 
a table book together, and the cost of the whole lot be 
£33, 9s, what are the numbers and the prices per 
copy of each of the books, the total number of arithmetics 
purchased being equal to the pence in the price of one 
and the price of a euclid book being nine times that of 
a table book ? 

6. The number of first-class passengers carried by a certain 

train is 48 per cent, of the number of third class 
passengers, which again is 333^ per cent, of the number 
of the second-class passengers. The average numbers 
of miles travelled by a first, second, and third class 
passenger respectively are in the ratios of 1*8 : 2*2 : 2, 
and the fares per mile are in the ratios of 5*3 : 4 : 1*6. 
If the total fares by this train be £413, 6s. 8d., how 
much of this would be for second class passengers ) 

7. A clock loses 18 seconds per hour. At 5 p.m. on Tuesday 

I set it 10 minutes fast When will it indicate true time) 

8. A clock indicates true time on the 31st of July at 6 P.M. 

It then gains 5 minutes per day. When will it next 
indicate true time ) 

9. At what time between 6 and 7 o'clock are the hands of 

a watch at right angles to each other t 
10. At what time between 3 and 4 o'clock are the hands of 
a watch opposite each other f 
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11. At wliat times between 7 and 8 o'clock are the hands of 

a watch separated from each other by an angle of 30 
degrees? 

12. At 2 o'clock my watch marks true time. It then begins 

to gain 5 minutes in every 2 hours. Wlien will the 
hands (true time) be separated from each other by an 
angle of 45 degrees f 

13. A watch which is gaining 5 minutes per hour marks true 

time at 2 o'clock. At what true time will its hands be 
(1) opposite each other f (2) at an angle of 60 degrees 
from each otherf 



Example XTiTX. 

[Oovemmeni Examinaiian of Training CoUegea — Female 
Students of the Second Tear.l 

Chbisticas 1877. 



Two trains leave London^ one at 7 hr, 25 mtn., the other at 
10 hr, 10 min. ; the earlier train travels at 27 miles per Junir, 
the later train travels 42 mUes jper liour; at tohat hour^ and at 
what distance^ witt the 10.10 train catch the 7.25 train f 

The slow train starta (10 hr. 10 m. - 7 hr. 25 m., «.e.) 2 hr. 45 m. 
(».«., 2| br.) before the fast train. 

la this time it travels (27 miles x 22, «.e.) 74^ miles. 

The difference in the speeds of the trains, per hour, is (42- 27, f.e.) 
16 miles. 

Hence we find that the fast train overtakes the slow one at the rate 
of 15 miles per hour ; hence, by Proportion, it vrill recover the 74i 

miles in -^ hr., ».e., in 4 hr. 57 m. 

So that at (10 hr. 10 m. +4 hr. 57 m., tie., 15 hr. 7 m., tLe.) 3 hr. 7 m. 
by tiie clock the one train will overtake the other. Answer, 

The faster train was travelling 4 hr. 57 m. at 42 miles per hour. 
Therefore (42 miles x ^^ ie.) 2(^A miles is the distance from London 
at which the fast train overtakes the other. Answer, 
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Example L. 

\Govemmeni Examination of Training CoUegea — Male 
Students of the First Tear.] 

Christmas 1877. 



Divide £7382, 28, 2d, into two parts, so that the interest of 
one part for 3^ years at i per cent, simple interest may equal the 
interest of the other part for 3 years at 4 J per cent, simple 
interest. 

The simple interest on any stun of money for a eiven number of 
years at a given rate per cent is found by tne formiua : — 

-,.-., ^ Principal X Rate X Time 
Simple interests *■ — ^qq 

Let a certain principal, P, be put out to simple interest for T yean 
at R per cent per annum ; and 

Let another principal, P^, be put out for T^ years at R* per cent 
per annum ; then 

the interest on P=? ^ ^ ^ ''' 



and the interest on P^ = 



100 

P^xR^xT* 

100 

PxRxT 



100 
so that the interest on P : the interest on P* ^WxTPTT^ 

100 
Px Rx T 
or (cancelling the ^00)=pr;;^-grjJT* 

^ Now let P and P^ represent the two sums of money into which the 
giyen principal in the question is to be divided ; then, as above, 

the interest on P PxRxT lPx4x3i Pxl4 
the interest on Pi~pi x R* xTi""Pi x^^xS^P* x 12J 

But by the question we have 

the interest on P 

the interest on P* " 
Pxl4 

•'•^"-pixl2| 
.•.P»xl2J=Pxl4 
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So that the given sum of money has to he divided into two parts in 
the ratio of 14 and 12|. 
We do this hy the method of Example, and find that the result is 

£8918, lis. 6d. ) . 
and £8868, lOs. 8d. } -^'*«^^- 

NoU. — ^That examples of this kind resolve themselves into dividing 
a given sum of money into two parts which shall stand to each other 
as the product of one given ratejDer cent, x a given number of years 
does to the product of another given rate per cefU» x a given number 
of yean. 

Exercise 54.* 

1.* A man purchased 17 ac 3 r. 1 po. of land ; half of the 
land was purchased at J&25 per acre ; for the other half 
he paid £35 per acre. He sold the land for 600 
guineas ; what was his gain or loss f 

If he had sold it for a bill for 550 guineas payable in 
3 months when money was lending at 5 per cent., what 
percentage would he have made of gain or loss on his 
outlay ? 

2.* The rateable value of a parish is £14,560, and a sum of 
£182 has to be raised by rate. How much in the pound 
must the rate be, and to what percentage will this be 
equivalent f 

3.* The rental of a parish is £3200, and a net sum of £570 
has to be raised by rate. Allowing for a 5 per cent 
commission on the gross sum levied to the collector, 
what must the rate be in the pound f 

4. Four gentlemen become joint and equal guarantors to a 

guarantee fund of 100 guineas. Ultimately it is found 
that £35 only will be required, and a collector is em- 
ployed to call upon these gentlemen for the money, and 
is paid 5 per cent, on the sum collected by him. How 
much does each guarantor pay, and what does the 
collector receive f 

5. In Question 4, if the whole guarantee fund had been covered 

by the expenses of the undertaking, and the committee 

* In this and the succeeding exercises problems will be taken from 
examination papers. These will be indicated by an asterisk, thus *• 
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of management had decided to call up the whole of the 
money, but had forgotten to arrange for paying the 
collector's fee, how much would they find themBelves.in 
debt to him at the end of the transaction f 
6.* If 186 lb. of meat supply soup for 93 persons for 25 weeks, 
how many persons will 504 lb. supply for 9 weeks f 

7. What sum of money must be put out to simple interest for 

4 years at 2^ per cent, in order to give in that time a 
total amount of interest equal to that on £880 in 3 years 
at 44 per centf 

8. A gentleman who has invested £12,000 in a business finds 

he has cleared 15 per cent, in his first year. In the 
second year his gross amount of profit is £150 less than 
in the first year, but as he withdrew some of his capital 
from the concern at the beginning of the second year 
he finds his actual rate per cent has remained at 15. 
What amount of capital £d he withdraw f 
9 .♦ Add together 3*2 of TJ lb., 1-6 of 15 lb., -53 of 45 lb., and 
find their value at 7*05d. per lb. 

10.* Arrange in order of magnitude (3*909 + O909), (OOli x 
3000), (-011974 -f- -003), and find the difference between 
the greatest and least of them. 

11.* Find a fraction which shall exceed the difference between 
^ and T^ by ^4^- 

12.* Find the value of — 

f — J of qj of 91 guineas. 

13b* Three thousand one hundred guineas were divided between 
A, B, and C ; A receives |> of B's share, which is f of 
the combined shares of B and C. What sum did each 
receive ? 

14.* A man died worth £11,000. He had two sons, three 
daughters, and a niece. To each daughter he left half 
as much again as to each of his sons, and to his niece 
f of a daughter's share. How much money was left to 
eachi 

15. When I was 10 years old my father made a will dividing 
his property between my brother who was 12 years ol<^ 
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my sister who was 15 yea^ old, and me, in the ratios 
of our respective ages when he should die. Two years 
afterwards he died, and his property, which had not 
changed in value in the meantime, was then divided 
according to our ages at that time, and my share 
amounted to £14 more than it would have done had 
my father died when he made his will How much 
money did he leave to he divided amongst us f 

16. Divide X500 into two parts which shall stand to each other 

in the ratio in which the simple interest on it in 5 years 
at 5 per cent would stand to its true discount in 3 
months at 12^ per cent 

17. Find the present worth of £860 due in 2 months at 3} per 

cent, and divide it into two portions which shall he to 

each other in the same ratio that this present worth 

hears to the true discount on the £860. 
18.^ A newspaper hoy gives 9d. a dozen for the daily papers, 

and sells them at Id. each ; his sale averages 100 a day 

for each day in the week. What percentage does he 

make hy his purchases, and how much does he earn 

weekly f 
19.* How long must 17 men work, after 22 men have vrorked 

for 15 days, to complete a piece of work which 29 men 

could do in 19 days f 
20. If 3'7d of 45 guineas will purchase If acres of land, how 

many roods will ^ of £538, 13s. purchase) 



Exercise 55. 



1.* A completes a work in 7 J hours, B in 12 J hours, and C 
in 17^ hours ; what would he the time required if they 
worked together 1 

2. A can earn a sum of money in 11 weeks, B in 21 weeks, 

and C in 14 weeks. If they aU work together, how 
long will it take them to earn 3 times tixat sum of 
money 1 

3. Three men, X, Y, and Z, can huild a wall in 20, 25, and 

30 days respectively. X commences the work, and after 
4 days is joined by Y, and to these Z joins himself after 
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4 other days. How many days will X spend upon the 
work altogether 1 

4. Two men working together can perform a piece of work in 

40 days ; two women can do it in 50 days, and a boy 
and a man can do it in 60 days. How long would the 
job occupy a man, a woman, and a boy working all 
together) 

5. A pound of canary seed will serve a canary 25 days, or a 

goldfinch 20 days, or a linnet 18 days. How much seed 
will last 5 canaries, 5 goldfinches, and a linnet for 21 
days) 

6. And how long would 3 lb. of seed serve 2 canaries, 2 linnets, 

and a goldfinch f 

7. The same money which would keep 9 horses for 42 days 

would keep 7 cows for 100 days or 12 mules 50 daya 
I put aside sufficient money to keep 27 horses for 84 
days, and with this money I keep 7 horses for 30 days, 
and then sell them and buy 10 cows and 8 mules ; how 
long could I keep these with the remainder of the 
money t 

8.* A pound avoirdupois contains 7000 grains, and a pound 
troy contains 5760 graina Find, to three figures of 
decimals, how many ounces troy are contained in the 
pound avoirdupois, and how many ounces avoirdupois 
are contained in a pound troy. 

9.^ A has 47 guineas more than B, B 90 guineas more than 
G ; C has 50 guineas less than D, D half as much as 
A ; find what B and C have in threepenny pieces. 
10.* A train, consisting of 44 carriages, each 4 yd. long, is 
travelling at the rate of 55^ miles per hour ; it passes a 
man widking in 6 seconds ; which way is the man walk- 
ing, and at what rate f 

11. A train, consisting of 11 carriages and a horsebox, tra- 

velling at the rate of 48f miles per hour, passes another 
train, also in motion, in 24^ seconds. If the length of 
each carriage be 5^ yd., and that of the horsebox 4^ yd., 
in what direction and at what speed was the second train 
moving if its length was 30 ft. ) 

12. A train consisting of 13 carriages, and travelling at 32 miles 
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per hour, passes another train consisting of 25 similar 
carriages, and travelling at 35 miles per hour, in an 
opposite direction, in 6|{^ seconds. What was the 
length of the carriages f 

13. Two trains, one consisting of 13 carriages, and travelling at 
48 miles per hour, and the other consisting of 26 cattle 
trucks and a luggage van, and travelling at 15 miles per 
hour, pass each other when travelling in the same direc- 
tion in 16^^ seconds. If each carriage be 6^ yd. long, 
and each cattle truck be 6} yd. long, what is the length 
of the luggage van 1 

14.^ A and' B spend J&32 each on a holiday trip ; each travels 
20 miles per day; A's holiday lasts 40 days, and he 
spends 12s. 8d. per day in hotels ; how long will B's 
holiday last if he spends 9s. 2d. per day in hotels, and 
his travelling costs ^d. per mile more than A's f 

15. I take up 25 shares at J&l each in a stationery company, 
but am only called upon to pay up one-half the sub- 
scribed capital At the end of a year I receive 10s. 
dividend. What percentage on my money does this 
amount tot 

16.^ B can beat A by half a mile in a course of 4 miles, C can 
beat B by two minutes and A by one mile over the 
same course ; find the rate per hour of A, B, and C. 

17.^ How many times must the difference between f of 4^ and 
4 of 9^ be multiplied by 3^ to make it equal to ^ 
of4J1 

18.^ State the rule for division of decimals. 

Illustrate by a diagram that '36 -^ '9 = '4. 
Divide £75,308, 6s. 8d. by -007. 

19.^ Show by division of a line in what sense *6 can be said to 
be equal to |. 

Eeduce ^^^ innnr ^ circulating decimals, and *l46, 
'29029 to vulgar fractions. 

20.^ If a property be divided into four shares which are to each 
other in the ratios f : 3 : 4^ : 5^, and the third share 
aB£789, 5s. 3d., what is the value of the whole 
property 1 
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Example LI. 

[Gfavemmeni Examination of Training CoUegea — Female 
Students of the Second Tear, Christmas 1880.] 

A Boldier has 5 Jwur^ leave of absence: Jiowfar may he travel 
in a coach which goes 10 miles an houTf to return to camp in 
timCf walking four miles an hour f 

The rate at which he travels from the camp 10 
the rate at which he returns to the camp ~~ 4 

and therefore 

the time spent in travelling from the camp _ 4 
the time spent in returning to the camp " 10 

We therefore divide 5 hours into two periods, which shall be to 
each other as 4 : 10. 

By the method of Example XLIIL, we find these periods are y 
hr. and y hr. 

.-. 2%«iln«toer=10milesxy=14f miles. 



Example LII. 

[From the same Examination Paper,'] 

Divide J&2, lbs, among A, B, and C, so that for each three- 
penny piece received by Aj B may receive afourpenny piece ; and 
thai there shall be as many shillings in the sum received by C as 
there are siapences in the sum received by B, 

If B receives siocpence, C receives a shilling, ie,, twice as much. 

. '. if B receives 4d., C receives 8d. 

But when B receives 4d., A receives 3d. 

. '. The shares of A, B, and C are to each other as 3d., 4d., and 8d. 

By the method of Example XLII., therefore, 

A*s share =118. } 

B's share =148. 8d. > Ansioer, 

C'b 8hare=29B. 4d. ) 
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Example Lin. 

[From the same ExaminaHon PaperJ] 

1/12 ounces of bread are sold for 4d, when wheat is £6, 13«. 

id. a loadf tohiu must have been the price of wheai per load 

when 8 ounces of bread cost 6d. f 

4d. 
When 12 ounces of bread cost 4d., the price per onnoe=-j^=icL 

6d 
When 8 ounces of bread cost 6d., the price per ounce = -g^s{d. 

But» we assume from the question that . 
ih^ price of a loaf varies directly as the price of wheat ;* we thus find 
that 

Jd. : |d. : : i the price of wheat when ) • i the price of wheat when 1 
{ 1 oz. of bread costs ^ ) * j oz. oi bread costs Jd. 

that is, id. : |d. : : £6» 13s. 4d. : Answer. 

.-. Answer zzf^il^£15. 



Example LIV. 

[From the same Examination Paper.'] 

If ihe penny-OrmHe railway fare be 40 per cent, below second- 
class farSf and the second-class fare be 30 per cent, below the 

. 

^ The price of a loef doee not, In pnctioe, Tar j directly as the price of wheat, for 
the price of a loaf contains— 

Ist The cost of the materials ; 

2d. The cost of labour ; 

ftd. The interest on capital ; 
and a rise in the price of wheat does not always inTolye a corresponding rise in th« 
second and third of these items ; indeed, thev often fall in consequence. Besidefi, 
when wheat becomes dear, other materials wiU be used for making bread, and thus 
cTon the first of the three items may possibly not rise in the same ratio as the prioe 
of wheat. 

In Arithmetical Exercises things are, in this way, continually being assumed as 
true whioh are not quite true to the facts. Though this is quite leginmate for the 
Immediate purpose of finding results on certain assumptions either stated or under- 
stood, the student should be on his guard sgainst taking these aasumptions for stato- 
Btents of absolute facts. 
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finMam^ and if return tkkesta are issued (U a fcare and thres- 
quarters, wTiat aught to he the price of a ftrd-dass return ticket 
for 250 miles ? 

The pennj-a-mile (single fare) wonld be 250d. 
Bnt this fare is 40 per cent, below the second-dasa fare ; 

. ' . the second-olasB single fare = W of 250d. 
Again, this fare is 30 per cent, below the first-class fare ; 
. * . the first-class single fare = ^ of ( W o^ 250d.). 
And, therefore, 

the first-class return fare = 1{ of W of W of 250d. 

= £i, 6lL 9|d. Answer. 



Ezample LV. 

[From the same Examination PajperJ] 

How many prints of an engraving must a publisher sell, at 
a guinea and a half each, in order to gain 51^ per cent, on an 
outlay of £250 9 

In order to work this sum at all, we must assume that the £250 was 
spent in buying the prints now again to be sold. 

Now a gain of 5I| per cent, on £250 - t^I (^ £260. 

And the net receipts will be — JqO ^^ ^^^^ ~ lOO ^ ^^^^* 

But this sum is received on the sale of engravings at (a guinea and 
a half, f.e., at) £1, lis. 6d. each. 

^ of £250 
• •. The number of engravings = ^^ ^^^ ^ =240 Answer. 



Example LVI. 

[Government Examination of Training Colleges — Male 
Students of the First Tear. Christmas 1877.] 

How many gallons of wine at lis. 2d. per gallon must he 
mixed with 533 gallons at 15& per gallon to gain 20 per cent, 
when the mixture is sold at 17a. 6(2. per gallon f 
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Since 178. 6d. is the priee per gallon to gmin 20 per oeni, the cost 
prioe=U( of 17s. 6d.=14s. 7d. 

The question may therefore be rendered thns— 

How tnanygMoM of vfine cU 11«. 2d, per gallon fMUt he mixed 
with 633 gallons at 15«. per gallon to produce a mixture 
the average value of which is 149. *!d. per gallon f 

(L) By mixing the 533 gallons of 15s. wine and then selling it at 
148. TcL per gallon we shall lose altogether 

5d.x533. 

(iL) By mixing the lis. 2d. wine and seUing it at 14& 7d. we shall 
gain (38. 5d., ie.) 41 d. per gallon. 

(iiL) But the gain and the loss must be equal ; 

. •. the number of gallons at lis. 2d.= ^^^^=65 Answer. 



Example LVn. 

[London University Matriculation Examination. Junb 1880.] 

A plot of land is sold at £1200 per acre. What is the price 
in francs per square metre t 

(i.) Assuming that £1=25 francs, we find that 

£1200=25 francs x 1200. (A); 

(iL) Anacre=4840sq. yd. = [4840x9] sq. ft 

:=[4840x9xl44]sq.in. 

• * . By the question, we find that 

the price o/[4840x9x 144] sq. in.=25 francsx 1200. 

. « /AX * 41 • x-i • 25francaxl20 ,„, 

. •. By (A) we get, the price of I sq. tn. = 4840x9x l4r' ^^)' 

(iiL) Assuming that a metre =39f inches, we find that 
1 square metre = [39| x 39f ] sq. in. (C). 

• •• By (B) we find that 

25 francs x 12(X) 
the price of 1 square metre = 4840x9xi 4r ^ ^^ ^ ^^^ ^^J" 

25x1200x315x316 
""4840x9x144x8x8™"^ 
=7-415 fk«aoB4-, Answer. 
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N.B.^la the working of Example LYIL the student will notiee— 

1st. That the quantities A, B, G are not oonyerted into 
simple expressionsi but are all combined into the one 
quantity D. 

2d. That we have thus but one conversion to perform, viz., 
the conversion of D into the answer. 

3d. That the value of the exercises exemplified in Examples 
XIV. and XYI. becomes very great indeed. 



Example LVin. 

[London Universvty Matrictdation Examination, Junb 1880.] 

A reduction of 30 per cent, in the price of eggs would enaUe 
a jpurchoBer to obtain 54 more for a guinea. What may the 
present price he ? 

At present 1 guinea buys as many as ^ guinea would after the 

reduction in price ; 
or, 10 guineas now buy as many as 7 guineas would after the reduc- 
tion in price ; 

. number bought now for 1 guinea 1_ 

* * number bought for 1 guinea after the reduction in price 10 

number bought now for 1 guinea 7_ 
*^' number bought now for 1 guinea +54" 10 

. * . 7 (No. bought now for 1 g. +54) =10 (No. bought now for 1 g.) 
. * . 7 X 54=^3 (number bought now for 1 guinea) 
f.e. 378=3 (number bought now for 1 ^nea) 

126= number now bought for [1 guinea, i.e.}, 252 pence 

l=number now bought for I jng ' •.«. I 2d. 
Hence, eggs are now selling at 2d. each. Answer, 



Example LESL 

[PupU Teachen^ Examination. Ootobkr 1880.] 

The length of a rectangular field is to its breadth as 6 ie to 5, 
OnC'Sixth of the field was planted^ which left 625 sq, yd, for 
ploughing. What is the length ? 
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In the aecomiMaiying figure 
Let AB= AG, 
let AD=6 times AB, 
and A£ = 5 times AG, fle.,5 times AB. 

Then AEFD represents the field 
in question. 

Through B draw BG parallel to 
A£; then AEGBs portion planted, 
and BDF6 = portion ploughed := (by 
question) 625 sq. yd. 

ButBDsBG 

.-. BD«=62 5sq. yd. 
.-. BD = 




V625 sq. yd.=25 yd. 
and.*. AB=|of 25yd.=6yd. 
and.*. AD=25-f-6s80yd. Annoer. 



Example IX 

[OivU Service Exandnation — Inland Revenue^ 

MABCfH 1879.] 

After deducting the ckarge of %^per cent, firom a certain eum^ 
and then a ckarge of 6^ per cent, on the remainder^ the reetdt U 
£310, 5& What was the original sum t 

Ist Method. 

If £100 be reduced by Sf per cent of itself, it becomes £91}. 
If this £91} be 'then reduced by 6} per cent, of itself, it becomes 



93* .^,, ^ 93} X 91} 
Tngof£91} = £ "'inn ' 



100 



100 



Therefore^ 



^^^100^* : £100 : : £310} : Answef . 

£310}xl00 ^^ ^ 
,% Answer=-|^*j^5j|-=£368A^ 

100 
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2d Method. 



Let 8= answer. 

Theui reasoning as in the 1st method, we find that 

^ pl241 400 200 .-^, 



Exercise 56. 

*h If 4 horses plough 46 acres in 10 days, in vhat time will 
6 horses plough 81 acres t 

*2, The number of letters delivered in the united kingdom in 
the course of the year 1839 was eighty-two million 
four hundred and seventy thousand five hundred and 
ninety-six. In the following year, the penny postage 
being introduced, their number reached one hundred 
and sixty-eight million seven hundred and sixty-eight 
thousand three hundred and forty-four. Find, to 4 
places of decimals, the increase per cent., and the gross 
revenue of the post-oifice in the latter year, at an average 
of 1^. per letter. 

*d. If £1948 be gained in 6*26 years at 3 pet cent simple 
interest, what was the sum invested? (Answer to 
decimals of Id.) 

*4. One workman receives per week 'Od of X7, 10s., another 
*729l6 of a guinea. How much more will the latter 
have received than the former at the end of a yedr (62 
weeks) 1 

*5. An English mile is '2136 of a German mile. How long 

will a man, who walks 4 English nules an hour, take to 

walk a German mile t 

1 + 1 
♦6. If for a loan of 30s. I receive '26 of A of I— f of 8 

f "v 

guineas, what is my interest per cent, t 

*7. Divide X177, 7s. Of d. among 4 persons in the proportions 
0^ h h T» a^d |. 
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*8. A inyests J&457, 10s. at compound interest for 3 years at 
4 per cent., and B X477, 10& at simple interest for the 
same time at the same rate. How much more interest 
will the one receive than the other ? 
9. A horse and his harness are worth £105, 63. 8d. ; the har- 
ness is worth two-thirds of the value of the horse ; what 
is the cost of each ? 

10. Divide £162, 8s. 9d among three persons so that their 

shares shall be to each other in the proportions f , f , 

and -/y* 

11. Divide £19, 13s. 9d. between four persons in such a manner 

that their shares shall be in proportion to the fractions 
•^, ^, and the sum and the difference of these two fractions. 

12. Three pieces of land contain respectively | of 4 acres, f of 

11 acres, and f of 13 acres. What vulgar fraction in 
its lowest terms expresses the relation in which the sum 
of the first and second pieces stands to the sum of the 
whole three ? 

13. Taking a French metre as 39*37 inches, reduce an English 

ell to the decimal of a French metre. 

14. "When a cistern is ^ full it contains 252 gallons. Two 

pipes being then opened, one of which brings in 10 
gallons per minute, it is found at the end of a quarter 
of an hour that the cistern is f f ulL What is the effect 
per minute of the second pipe 1 

15. Two trains, the length of one being 609 feet and that of 

the other 843 feet, pass each other in ^ minute. The 
speed of one train is 20 miles per hour, what is that of 
the other ? 

16. What is the price of a square mile of land at 7*5 francs 

per square meta'e f 

17. A reduction of 40 per cent in the price of eggs enables me 

to buy 180 more for 78. 6d. What is the price of eggs 
before the reduction ? 

18. The price of butter is so reduced that I can now get 13 lb. 

for the money which I have been paying for 11 lb. 
With £1, 9s. dd I can now buy 3 lb. more of butter 
and have 1^. to spare. What was the price of butter 
per lb. before the reduction ? 



IN ARITHMETIC. II 5 

19. Nine weeks from to-day I must return from my holidays. 

I find I can save 6 guineas a week from now till 1 
commence my holidays. If I spend on an average 
13s. 6d. per day (Sundays included) while I am away, 
after how many days shall I have saved enough to pay 
my holiday expenses and bring me back to business no 
poorer than I now am f 

20. If the length and breadth of a room be represented by 12 

and 10 respectively, what number will express its height 
when the cubical contents are represented by 640 1 

21. The length of a rectangular solid is to its breadth as 9 : 8. 

Its breadth is to its depth as 8 : 7. If its cubical con- 
tent be 648 cub. ft. what are its dimensions f 

22. My age is to my brother's as 3*3 : 2*7. My brother's age 

is to my sister's as *54 : *41. What decimal expresses 
the relation in which my sister's age stands to mine ? 

23. The length of a rectangle is to its width as 10:7. By 

what fraction of itself must its length be reduced in 
order that the remainder may form a square with its 
width? If the area of the whole rectangle be 437|^ 
sq. ft. what is its length, its width, and the area of the 
square of its width ? 

24. The number of square inches in the top of a perfect 

cube : the number of cubic inches in its volume as 
12*25 : 42*875. Express by a vulgar fraction in its 
lowest terms the relation in which the number of inches 
in its edge stands to the number of square feet in its 
side. Why does this fraction differ from the value of 
the length of its edge ^ 

the surface of its side 

25. The rent of one farm is £1312, 10s., that of another is 

£1209, 12s., and the landlord makes a reduction each 
year of 20 per cent, on the sum received for the first 
farm the previous year and 16f per cent, on that 
received for the second farm. After how many years 
will he find his income from the one farm equal to that 
from the other f 

26. A room is 19 ft. long 13 ft. high and 17 ft. wide. Find 
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the area of its walls including windows and doors. 
How many cubic inches of air does it contain ? If xmni 
of a cubic metre be equal to 61*027 cubic inches, express 
the capacity of the above room in cubic metres. 

27. A grocer loses \ per cent on his sale of sugar and gains 20 

per cent, on his sale of tea. He sells as much sugar as cost 
him £16 and as much tea as cost him £33. AVliat is the 
total amount of his gain and what is his gam per cent. 1 

28. A grocer loses -^ per cent on his sales of su^ and gains 

15 per cent on his sales of tea. What is his total profit, 
and what is his gain per cent on the sale of as much 
sugar as he receives £12 for and as much tea as he 
receives £32 fort 

Exercise 57. 

*1. Make out a bill for the following : — 

1 cwt of indigo at 14s. 6d per lb. 
1 ton of cloves at Is. 2d. per lb. 
5 cwt 3 qr. 18 lb. spelter at 4^d. per lb. 
7 cwt 1 qr. 14 lb. black tin at £64 per ton. 
Subtract 10 p^ cent discount for cash, t 
*2. Divide 0*736 by 2*85 and 2*85 by 00736, in each case to 
four places of decimals, and find the product formed by 
multiplying the two quotients together. 
^3. Find the greatest common measure and least common 

multiple of 3024, 4752, and 7488. 
^4. A man invests £3,600 in 3 per cent, stock at 90. He sells 
out at 80, and lends ^ of his money at 4 per cent, and 
f at 5 per cent How long must the loan last, so that 
when he re-invests his money in 3 per cents, at 90, his 
gain on interest (simple) may exactly equal his loss 
upon principal f 
*5. Seventy-five per cent, of the area of a farm is arable ; of 
the remainder eight-five per cent is pasture, and the 
rest is waste : the area of tiie waste is 3 ac 20 po. What 
is the area of the farm ? 

* These five questions are from the Government Science and Art 
Examination, May 1881. 
+ Discount is here to be reckoned as Simple Interest 
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6. If 21 men eat 3 guineas' worth of bread in a week, what 

is the value of that bread which 20 men will eat in the 
month of December f 

7. An inclined plane rises 17 feet in 100 yards; how many 

feet will it rise in 2^ miles ? 

8. If I lose 2^ on every florin, how much do I lose per cent t 

If a bill for £2, 18s. be paid in florins, and 3 of them 
be bad ones, how much shall I ultimately gain per cent 
on the goods if I had expected to gain 16 per cent, f 

9. A book which is published at 16s. is supplied to me for 

13s. 4d., what is the mercantile discount allowed met 
If I then sell it at a reduction of 25 per cent, on the 
published price, what shall I lose per cent, thereby f 

10. The marked price of an article is a guinea; I buy it and 

am allowed 3s. discount for ready money. I keep it 
6 months and then sell it again for 25s., on which I 
allow 5 per cent discount for ready money. Calculating 
the rate of interest for the time it was in my possession 
at 5 per cent per annum, what is the exact amount of 
my gain per cent, on the whole transaction ? 

11. A buys an article for 3s. 4d. and sells it for 48. B buys 

an article for 4s. and sells it for 3s. 4d. Express by a 
decimal the relation which B's loss per cent bears to 
A's gain per cent. 

12. A woman, buys 100 oranges at 7^d. per dozen, and 150 at 

8|d. per dozen, and sells them at a Id. each. When 
they are all sold she finds she has gained 6s. 6^. How 
many orsenges must she have lost t 

13. Sixty-three yards of cretonne cost £2, 9a lOJd. ; what will 

be the cost of each curtain if it contain i^ yards of 
cretonne ? and what will be the cost of 6 pairs of cur- 
tains, each equal in length to the former but the price 

per yard of which is -j-$ of that of the former 1 

4f 

14. A return of the amounts paid in respect of the grant of la 

for each pupil taught singing in elementary schools for 
the year ended August 31, 1879, shows that the total 
amount paid was £128,680, 10a, in which 24,701 
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adiools purtidpated. How many cfaildien were paid 
upon as haTing been taught singing, and what was the 
avenge giant made to each school, and, snpposing that 
ercKj efaOd in eadi of these schools was taught singings 
what was the aveiage attendance in each of these 
schools f 

15. The American dtdlar is worth 4s. 2d. What is therefore 

the selling price of Gaitsheme pig iron which is quoted 
at 32^ ddluB per ton! 

16. Express in American doUan the price of 7000 tons of 

Knglish flted ndls at £% 15s. per ton. 

17. Express the price of 9000 tons of American steel rails, at 

82^ doUaxB per ton, as a fraction of the cost of 1200 
English rails at £9, 14a. 6d. per ton. 

18. The area of the Atlantic Ocean is ahont 9,000,000 square 

leagues. Express this in square miles. 

19. A metre is 39*3708 inches. The depth of the ocean in the 

neighbourhood of the Azores is calculated at about 
10,000 metres. Express this depth in feet 

20. The difference between the selling price to gain 12| per 

cent and that to lose 13| per cent, is £15, 58. 8d. ; 
what is the cost price ? 

21. The difference between the selling price to lose 30 p^r cent. 

and that to lose 13^ per cent, is £5, Is. 8d. ; what ia 
the selling price to gain 16 per cent. 1 

22. In a contested election the winning candidate with 3510 

votes polled 95 per cent above the loser. How many 
persons polled in this election ? 

23. To -08675 of 200 guineas add *675 of £250, and reduce 

the result to the fraction of £1000. 

24. The price of tin is 87s. per cwt for common tin, and 88s. 

per cwt. for refined tin. How much must the prices 
have risen in each case since last week, if, after deduct- 
ing 5 per cent for ready money, I paid last week 
£40, 2s. 9d. for 5 tons of each sort! 

25. A dealer buys meat at £4, 12s. 6d. per cwt and sells it to 

gain 20 per cent. ; what sum of money will he gain on 
the sale of 1 ton ? How much will he lose on each ton 
of meat if his loss be 15 per cent 1 
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26. Which is the best inyestment, 4^ per cent stock at 93# 

or 3^ per cents, at 81^; and what will be my total 
quarterly income on five thousand pounds invested in 
each! 

27. If I invest £7700 in foreign 6 per cent, stock at 105, what 

shall I lose by afterwards selling out at 10^ f 

28. How much stock at 87f can be purchased with the sum 

obtained by selling out £2660 stock at 81, and what 
difference will be made in my income if the latter pay 
3 per cent and the former 4^ ? 

29. How much stock at 99f can be purchased with the sum 

obtained by selling out £2850 stock at 104, and what 
difference will be made in my income if the former pay 
3^ per cent and the latter 3| f 

30. A person having an income of £28 per week has managed 

to save as much as his income would be in 13 lunar 
months. If he invests his money at 3^ per cent for 
3 years, compound interest, and then reinvests it in 
3 per cent consols at 91, how much will his annual 
income be increased or diminished at the end of the 
next 13 months by this transaction? 

31. A gentleman having invested a sum ot money in 3 per cent. 

consols at 94, afterwards sells out at 96^ and invests the 
proceeds in 6 per cent. Bussian stock at 101. He now 
finds his income has been increased by £95 per quarter. 
How much did he invest at first 1 

32. A certain sum of money put out to simple interest at 5 per 

cent will in 3 months' time amount to the present 
worth at that time of a bill for £5000 due in 13 months 
from now. What is that sum of money, true discount 
being calculated at 4 per cent, per annum f 

33. An unsuccessful candidate for an election to the parliament 

of 1880 polled 479 votes less than the successful can- 
didate. The total nimiber of votes polled was 1549; 
how many did each candidate poll f 
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Example TiXT, 

[From Pupa Teaeheri Examination Paper. Mat 1881.] 

. A market woman sold^ out of a haehetjtd of eggs^ to A one- 
thirds lees by 5, of what she had; to B^ one-fifth of what she 
then hadf leee by 12 / and to (7, tfireefourths of what she then 
had^ less by 20. She had stiU 80 egys left; how many had she 
at first f 

UtXetbod. 

CL ) To C she aelk [(| of what she had after ha biui]i«M irith B) - 201 
and 
after her boBmess with C, she must therefore have 

(4 of what she had after her bnsmeas with B) + 20 
whidi, hy the questioii, s80l 

So thai we find that 

{\ of what she had after her business with B)+20=80 



. *. ^ of what she had after her business with B =80-20=60 
and . '. the number ^e had after her businesswithB » 60 x 4=240. 

(iL) To B she soldRi of what she had after her business with A)- 12] 
and 
after her business with B, she must therefore haye had 

{\ of what she had after her business with A) + 12 
which, by (i) aboYe,=240 
. *. {i of what she had after her business with A) + 12=240 
. *. i of what she had after her business with A =240- 12=228* 

So that 
the number she had after her business with A=| of 228=285. 

(in.) To A she sold [(} of her eggs) - 5] 
and therefore 

after her business with A she must have had (} of her eggs) + 6 
which, by (iL) above =285 



.*. I of her eggs +5:^285 
.-. fof ■ 



her eggB=285 - 5=280 
• '. The number of her eggS=| of 280=420 Answer. 

2d Method. 
Let E represent the number of eggs she had at first. 



IN ABITHMEnC. 121 

Then after her lousiness with A she has remaining 

iofE+5 

and after her business with B she has remaining 

tof (iofE+5)+12 
= (*of Jof E) + (tof6) + 12 
= AofE+4+12 
= AofE+16 

and after her business with G she has remaining 

Jof (TVofE+16)+20 
= AofE+4+20 
= AofE-f24. 

But, by the question, this is equal to 80; 

.\ Ao^E+24=80 

.-. Xof E=80-24=66 

••. £= V of 56=420 Answer. 



Example LXII. 

[From Science and Art Examination in Maihematics. 

Mat 1881.] 

Tlie sides of a rectangle are 16/?. and \Oft, long respectively. 
Find, to four places of decimals, the length of a diagonal of a 
square whose area espials that of the rectangle. 

The area of the rectangle = 16 ft. x 10 ft. = 160 sq. ft. 

. '. the side of the square will be V160 sq. ft 
and . *. the length of the diagonal wil l be (by £uclid I. 47) 

V2x 160 sq. ft 
= V320sq. ft =17 '8885 ft. Answer. 



Exercise 58. 

1. From (10-5)« take (2-7)«. 

2. To (31-3)2 add i of (80-5) «. 

3. Multiply 60-5 by 17 times (|)». 

4. From the sum of -205, 803, 25-51 and (3'3)« take 11-25 

times (1-01)^ 
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6. From (30-5) « + (20-4) « take (6-2)«. 

6. Find the value of (18-09 + 41 -Ql)* - (1809)« + (41 -Ql)*. 

7. Find the product of the aim and the difference of '0602 

and 0605. 

8. Find the product of the mm and the differevice of 1 OOl 

and 10-01. 

9. Find the value of (OlS)* and of -125 of (7-5)«. 

1 

10. From the square of 17^ take the cube of t^i. 

11. From the cube of opr ^^^ ^'^ square of ogr- 

12. By what number must 1^ be multiph'ed to produce the 

cube of f f 

13. By what number must *25 be divided to produce the cube 

ofi? 

14. What number must be added to ^^ to give 3 times the 

square of 1^? 

15. What number must be multiplied by itself to produce 

•0321 

16. What number must be multiplied by 3 times itself to 

produce 12*12031 

17. What is the value of *6 of that number whose square is 

equal to 3-4 x 10-2 x 6-1 x 1*7 ? 

18. Eighteen times the cube of a certain number is equal to 

*0006. What is the value of 7 times the square of that 
number 1 

19. How many rectangular tiles 5^ in. long and 4|^ in. wide 

are equal in surface to that of a room which measures 
24-75 ft. by 16 ft. I 

20. The length of a rectangle is to its width as 11 : 5. If the 

length be 36| ft., how many square feet must be added 
to its area to make the sum equal to the squares which 
may be described on its sides f 

21. What are the dimensions of a rectangle whose sides are to 

each other as 19 : 9, and whose area is equal to that of 
a square whose side measures 14 ft. 3|- in. ? 

22. What is that number to which if 6 be added and the sum 



IN ARITHMETIC. X23 

be then increased by ^ of itself and the result be after- 
wards increased by f of itself the final result is 125 f 

23. A person having a certain sum of money increases it first 

by 20 per cent, and then by £2 more than 33^ per cent 
of the result. He now has £218; what had he at 
first? 

24. A person has a certain sum of money to which he imme- 

diately adds £23. He then invests the whole at simple 
inteie^t for 3 years at 5 per cent., and then having agdn 
invested the amount in shares which bear 10 per cent, 
simple interest, he finds he has £138 at the end of 5 
years from the date of his first investment. How much 
money had he at first ? 

25. By investing a sum of money I am able to add to it first 

£5 more than ^ of itself and then £8 more than ^ of 
the result. Invested in 3 per cent, stock at par the 
whole will now give me an annual income of £40^ lOs. 
What was the original sum ? 



Example LXIII. 

Two partners, A and B, invest £5000 and £3500 respectively 
in the business, A!s capital has been in the concern for 9 
months, and B^sfor 5 months, and the profit amounts to £1200. 
In what proportions ought this to be divided between A and B ? 

Assuming that the profit has increased after the manner of simple 
interest^ that is, that it has been in uniform and direct proportion to 
the capital invested and to the period of investment, we find that 

A*s investment of £5000 for 9 months = 

(£5000 X 9, t.e.)i ^45000, for 1 month. 

B's investment of £3500 for 5 months = 

(£3500 X 5, i.e.\ £17500, for 1 month. 

We have therefore to divide the profits in the ratio of 45000 : 17500. 

The Answer, found as in Example XLII., therefore is 

£864 and £836. 
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Example LXIV. 

A owes B £270 to he paid at the end of Z months, £420 to 
he paid in 2 months, and £130 payable in 4 months. In how 
ma7iy months from now wotdd a single payment of the whole of 
these sums fairly discharge these debts f 

The following is the usual method of working such problems as 
this: — 

1st. Express all the sums of money and all the periods of time in 
umis respectively of the same denominations; in the 
question before us this is done for us already, for all the 
money is expressed vx pounds and all the periods of time 
inmonihs. 

2d. Multiply each sum of money by its own number of months,* 
add the products together, dnd divide this sum by the sunk 
of the debts : the quotient is the answer. 

Therefore 

., . (270 X 3) -f (420x2) + (130x4) ,, 
the Answers' 270+420 -H30 "'^^^^^ 

810+840+520 

— months 



820 
2170 



" 820 ^^^^ 
^2(1 months. 

If therefore the sum of £820 be paid in (24} months. i,e,, roughly 
speaking, in) 2| months, the whole of the debt will oe fairly dis- 
charged. 



Example LZV. 

Jf the difference between the interest and the discount of a sum 
ofm^meyfsT 3 months at b per cent, he 16^. 6(2. find the suvu 

Ist Method, 
(i.) The interest on jCIOO in 3 months at 5 per cent =2 of £5=£12. 

* Or ^titk% or dtryt, m the caae may be. 
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• * . £100 put out to interest for the given time at the given rate 

would amount to (100+£li=) £101}. 

• * . £100 is the present worth of £101^ due in 3 months at 5 

percent. 
But true discount is the dijfference between the present worth and 
the nominal value of a bill ; 

•'• £1^ is the true discount on £101 ^ 

true discoun t Ij ., 
' • nominal vidue "" 101 J ~ ^"' ^ 
• *• true discount =^ of nominal value. 

(ii.) But the simple interest on £100 in the same time at the same 
rate is £1^ ; 

simple interest Ij 

'*• nominal value "lOO"^ 

. *• simple interest = A of nominal value. 

(iii.) Combining (i.) and (ii.) we thus find that 

the difference between the ) 

simple interest and > = (^ -^) of nominal value 
the true discount ) 

=Wfv of nominal value 

• '. 16s. 6d.=T^ of the Answer 

• *. Answer = lOs. 6d. x 6i80 

=£5846. 

N.S. — In the above working 

Comparing the two fractions ^ and ^ we note 
1st. That they have the same numerator. 
2d. That this numerator is equal to the difference of their 
denominators. 

The same occurs in all such cases, and, by observing this, the 
student may often shorten his labour ; e.g. 

Simple interest in 4 months at 6 per cent. =tV o^ principal^ 
. *. true discount for the same time at the same rate=^ of principal 

Again, 

Simple interest in 3 months at 6} per cent=^ of principal 

• *. true discount in 3 months at 6} per cent = A* <>^ principal. 

Again, 

Simple interest in 3i months at 5 per cent. =7^ of principal 

7 
,\ true discount in 3} months at 5 per cent. =^^^^=^^7 of principal. 
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2d Xiethod. 

The difference between the simple interest and the true discount is 
equals ahoays, to the interest on the discount : — 

• *. 16b. 6d. is the simple interest for 3 months at 5 per oent. on the 
discount. 

But the simple interest in 3 months at 5 per cent.=A of its 
principaL 

. *. 166. 6d.=s A of the discount 
. *. discount = 168. 6d. x 80. 

But, the discount in 3 months at 5 per cent.=^ of its principal 

. *. the principal = discount x 81 

= 16s.6d.x80x81 
=£SM!6 Answer. 

Example LXVI. 

My age is to my sister^a cls 8:7/ my eister^s age is to my 
hrothei^s od 4 : 3f / what is the ratio of my age to my brother's f 

Ist Method. 
My age is evidently f of my sister's ; 

but her age is, as evidently (^ i,e/\ |f of my brother's ; 

. •. my age=f of |4 of my brother's 
=fj of my brother's 
. *. my age is to my brother's as 32 : 25. 

2d Method. 

' Making of (L) and (ii) a complex fraction, 
we get — 

My age S 

My sister's age 7 
My brother's age "" 5^ 
My sister's age 4 

And now cancelling ' ' my sister's age," we 
get— 

My age 8x4 32 

My brother's age~'7 x 3f "25* 

i^.S. — In the 2d Method the art is to get the quantity we wish to 
cancel (in this case " mv sister's age "), in the second and fourth (or 
first and third) lines of the complex fraction. 



(i.) 



My age 8 



My sister's age " 7 
My brother's age __S^^ 
'^' My sister's age ~" 4 
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Example LXVII. 

1/ IS men earn as much as 35 women^ and 21 women earn as 
much as 40 hoya^ and 50 hoys earn as much as 80 girlsy what 
wiU he the wages of 30 men when 12 girls earn £2, 16«. 8df. f 

iBt Method. 
12 girls earn £2, 168. 8d.=£2( 






SOairls, or 50 boys earn £21 x^ 
sna . *. 40 bays, or 21 vwnen earn £2| x f| x j^ 
and.*. SSic'omen, or 18 9iien eam£2(x||x4txf;- 

and.^ S0 9neneam£2}x||xftx|f xff 

£21x80x40x36x30 

- 12x60x21x18 

2d Method. 

Chain Bute, 

T Founds = wages of 30 men 

when the wages of 18 men = wages of 36 toomen 
the wages of 21 t£;(mien= wages of 40 boys 
the wages of 60 boys = wages of 80 girls 
the wages of 12 girls =£2}^ 
Answer 

the continned product of the qnantities in the right-hand colnnin 
■" the continned product of the qnantities in the left-hand column 

£2^x80x40x36x30, .^ ix t_ , x w xi. jv 
~ 12x60x21x18 — ^^' ^®^* ^ Ifi* Method) 
=£41, ISik 6Ad. 

Example LXVin. 

In what proportions must beer at 36s. a barrel be mixed with 
beer at 45s. a barrel in order to give a mixture which may be 
sold at 39s. a barrel 9 

On each barrel of the 36s. beer, there will be a gain of 3s. 
and on each barrel of the 46s. beer, there will be a loss of 6s. 
If therefore 3 barrels of the dearer beer be mixed with 6 gallons of 
the cheaper the loss and the gain will be equaL 

Therefore, the beers should be mixed in the proportion of 3 gallons 
of the dearer to 6 of the cheaper; in other words, there should be 
twice as much of the cheaper beer as there is of the dearer. 
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Example TiXTX, 

In toluU ptoportion can a mader employ mm ai 35«. a week^ 
foomen ai 218. a tceek, and hoys at 12$. a week^ so thai the 
average pay of his workpeople may be 25s. a toeek f 

(L) Each man reoeives 10b. a week above the average 

and each woman receives 4b. a week behw the average. 

Therefore, as in Example LXVIIL, for every 10 women he must 
employ 4 men. 

(iL) Again, as in (L) above, 

Each man receives 10& a week above the average 
and each boy receives 13s. a week below the average. 

Therefore, as in (L) above, for every 10 boys he must employ 13 
men. 

(iiL) Combining (L) and (iL) we find that 

Ist with 10 women he mnst employ 4 men 
and 2d. with 10 boys he mnst employ 13 men. 

With 10 women and 10 boys he must employ (4+ 13,.f.0.) 17 men 

Answer. 



• • 



Example LXX. 

In what proportions may wine ai 36^., 27s.j and 638. a gaUon 
he mixed to produce a mixture which shall seU at .548. per gaUon 
and thereby give the vendor a profit Q^ 12^ per cent, f 

(L) If 648. be the selling price to gain 12^ per cent, the cost price is 48s. 

(iL) On each gallon of the 368. wine there is thus a gain of 12s. 

and on each gallon of the 27s. wine there is thus a aain of 21s. 
and on each gallon of the 63s. wine there is thus a loss of 15s. 

(iii.) Therefore 

12 gallons at 638. must be mixed with 15 at 36s. 
and 21 gallons at 63s. must be mixed with 16 at 278. 

. '. The required mixture may be found by taking 15 gaUons at 860.9 
15 at 278., and (12+21, t.e.) 88 at 688. 

iV.^.— The gains and the loss per gallon are, in this case, 

128., 2l8., and 15b. 
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By diyiding these nnmben by 8 we reduce them to nnmben thai 
are prime to each other, thus 

4s., 7a» and &eu 
These numbers, 4s., 7s., and 6s., may then be substituted for the 
123., 21 8., and 15s. in the above working, and the answer then comes 
out 5 gaUons at 86s., 6 gallons at 27a, and 11 gallons at OBa, and this 
answer is really the same as the former one, for 

15:15:33=5:5:11. 



Example TiXXT. 

Horses and cows are sold at such a price thai I pay the same 
sum for 20 horses arid 85 cotos thai I shovid for 23 horses and 
78 cows. What is the comparative value of a horse and a cow f 
If the price in either case he £1975, whai did each animal cost f 

(i) From the question it is clear that in order to obtain 8 more horses 
I must be content to take 7 cows fewer ; 
. *. the value of a horse : that of a cow : : 7 : 3 ; Ansioer, 

(ii) A horse's value ={ that of a cow 

• *. 20 horses cost as much as { of 20 cows, i^., 46) cows 

• % 20 horses and 85 cows cost as much as (46) + 85 » ) 131) cows. 

131) cows cost £1975 



and 



and 1 cow wiU cost£j|^«£15 [ ^^^^^^ 
. *. 1 horse will cost ) of £15s£85 I 



Example t ,y y tt 

Wh£n my daughter was horn my age was 27 / whsn I have 
dotibkd my present age she will he 6^ tim^es as old assheis now. 
How old am I now f 

27 years + my daughter's ages my present age. 
But 
my daughter's age + my present age=6i times my daughter's age 
• *. my present age=5i times my daughter's age. 
ie., 27 years + my daughter's age=5i times my daughter's age. 

• *. 27 yearss4i times my daughter's age. 

27 

• *. my daughter's agosr* years=6 yeara 

, •• my present age = 27 + 6 = 88 Answer, 

I 
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Exercise 69. 

1. Wliat 18 that number which being multiplied by *8 of itself 

produces 10580 1 

2. What is that number which being multiplied by 1*6 of 

itself produces 360375 f 

3. What is that number which being multiplied by the square 

of itself is 12169? 

4. What is the square of that number whose cube is 296^ f 

5. What is that number which being multiplied by ^ of 4f 

produces unity ? 

6. What is that number which being divided by '3S of 5*6 

produces unity ? 

7. What length must be cut off a field whose width is 128j| 

feet to make a plot of an acre t 

8. What is the width of a solid block of stone whose length 

is to its depth as 8 : 3, whose cubic content is 1650 
cub. ft, and whose depth is 7 ft 6 in. ? 

9. Find the cube root of 42*875, and three times the square 

root of 27*5625, and express the first result as a decimal 
of the second. 

10. By selling drawing-boxes at 94s. 6d. a gross the manufao- 

turer gains ^ of the receipts. What is his gain per 

cent, on his outlay t 
If he had sold them at 5 guineas per thousand, how much 

per cent would he have gained ? 
Express by a fraction in its lowest terms the ratio in which 

the gain in the first case would stand to that in the 

second ? 

11. If a person lend me 13 five-pound notes when they exchange 

for 5 sovereigns each, how many will repay the debt 
when they are valued at JB3, 5s. each t 

12. From a piece of land which is 9^ yards square what length 

must be cut off to form a plot which shall contain a 
9qmre perch f 
What fraction of the whole will this plot be t 

13. What is that fraction which being divided by the cube of 

2*2 and then multiplied by tiie square of 1*7 gives 
650-25 ? 
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4i, There is a number whose squue being multiplied by the 

cube root of o;t-a gives '7232142867; what is that 

number t 

15. From the square root of f take the eube root of f. 

16. From the square of 21 'i take the square root of 9*86902225. 

17. One railway station is 720 feet higher than the one next 

to it^ which is 3^ miles distant. If the line rise uni- 
formly all the way how many feet does it rise in 90 
yards? and how far is it in yards from the first station 
to that point which is yertically beneath the second 
station and on a leyel with the first station f 

18. Multiply the cube root of -000004096 by the cube of U. 

19. A square contains 2652 sq. yd. 2 sq. ft. 36 sq. in. ; wnat 

is the length of its side t 

20. The weight of a certain yolume of lead is to that of an 

equal volume of cork as 47*2 : 1 ; what volume of cork 
is equal in weight to that of 21 cubic inches of leadf 
And what weight of lead is equal in voltune to that of 
55 lb. of cork f 

21. The value of a barrel of beer is to that of a cask of wine 

as 3*1 : 7 ; and 5 barrels of beer with 11 casks of wine 
cost as much as 16 casks of brandy; find the number 
which represents proportionally the value of a cask of 
brandy. 

22. A cattle-dealer buys 700 sheep at a certain price each; 

they increase to 840, and he then sells them at the same 
price each. His expenses in the meantime amount to 
13 per cent, of his outlay; what is his ultimate gain 
per cent t 

23. A certain town contains 14,168 inhabitants; after this 

there are 2850 births and 1990 deaths. Owing to 
removals from the town the actual increase is found to 
be reduced to 3f per cent of the original number of 
inhabitants, how many removals there were t 

24 Of the different beverages sold in one day in a coffee-palace, 
two-thirds are cups of tea, one-fourth are cups of coffee, 
and the remaining 153 cups are of cocoa. How much 
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did the whole cost, the tea being add at l|d. a eup and 
the coffee and the cocoa at Id. eacht 
26. At a restaurant 20 per cent of the dinners are fish, 52 per 
cent, are beef, 13 per cent are mutton, 10 per cent are 
veal, and the rest are pork. The dinners are charged 
Is. 2d. each, and the receipts for pork dinners amount 
to £lf 4b. 6d. ; what are the sums received for fish, 
beei^ and mutton respectively t 

26. On another occasion the beef dinners are 12^ per cent of 

the whole, the mutton dinners are 40 per cent of the 
whole, the fish dinners are 75 per cent of the mutton 
dinners, and the remainder are veal dinners. The price 
of a beef dinner is to that of a mutton dinner as 7 : 6 ; 
a veal dinner costs Is. 4d. ; a fish dinner costs as much 
less than a veal dinner as it costs more than a beef 
dinner, and is to a veal dinner as 6^ per cent : 6f per 
cent The whole of the veal dinners cost £9, 6s. 8d. 
What is the cost of the beef, the mutton, and the fish 
dinners? 

27. Divide 560 into two parts so that ^ of one part added to 

1 of the other part shall be equal to 105. 

28. Divide 830 into two parts so that ^ of one part shall be 

equal to ^ of the other. 

29. Divide 53*9 into two parts so that ^ of one part shall be 

equal to {^ of the other. 

30. How many inches are there respectively in the diagonal of 

a cubic foot, a cubic yard, and the side of a. cube 
which contains 100 cubic feet? 

31. The length of a table is to its width as 8 : 11 ; what are 

its dimensions when it is found that the sum of the 
squares described upon its sides = 566-^ sq; in. ? 

32. What are the dimensions of a table when the difference of 

the squares upon its sides amounts to 47610 sq. in., 
the length of one side being to that of the other 
as 3: 13? 

33. A rise of 8 per cent in the price of lead-pencils enables me 

to purchase 32 less than before for a guinea. What is 
the price per dozen before reduction? 
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Exercise 60. 

1. A : B : : 7 : 9 ; and B : G : : 5 : 13 ; what is the ratio of 

A:Ct 

2. The length of a box is to its width as 18 : 11 ; its width 

is to its depth as 15 : 11^; what is the ratio of its 
depth to its length f 

3. Five times the depth of a oistem is equal to eight and 

a half times its width, and its width multiplied by seven- 
teen is equal to its length multiplied by two and a half. 
By what number must its length be divided to give its 
depth? 

4. For every 5 soldiers there are in a colony 2 sailors, and 

3 '375 times the soldiers gives 1*25 times the civilians. 
Express, by a fraction in its lowest terms, the ntunber 
of sailors there are to every 18 civilians. 

5. The number of copies of the Standard newspaper sold at a 

railway bookstall is to the number of the Echo as 
11 : 41, and to the number of the Times as 8 : 5, and to 
the number of the Daily Netoa as 15 : 16. If no other 
papers are sold, what percentage of the whole are 
Standards f 

6. The number of horses at a fair is to the number of ponies 

as 21 : 11 ; the ponies are to the cows as 3^ : 28 ; the 
cows are to the sheep as 2'i to 20 ; the sheep are to the 
pigs as 51 : 5*6 ; what percentage of the whole are the 
ponies? 

7. If Uie horses were to the sheep as 81 : 101, the cows to the 

pigs as 15 : 103, and there were as many sheep as cows, 
what was the ratio of the horses to the pigs ? and what 
percentage of the whole were the sheep ? 

8. The wages of 20 men equal those of 39 women ; 40 women 

earn as much as 99 boys; 19 boys earn enough money 
to keep 5 horses for 15 weeks ; -it costs as much to keep 
8 horses for 6 weeks as would buy If acres of land, 
and the price paid for 10 acres of land is £42, 10s. 
Find to the nearest sixpence the sum of money required 
to pay the wages of 35 men. 

9. Of the stamps sold at a post-office 45 per cent, are penny 
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stamps, 30 per cent are halfpenny stamps. Of the 
remainder, 85 per cent, are sixpenny stamps, and the rest 
are twipenny-lujlfpenny stamps. What percentages of 
the total receipts are received respectively for each kind 
of stamps t 

10. For a shilling I can buy 5 tulip bulbs or 9 lilies; for 

3& 6d. I can purchase 25 geraniums or 28 fuchsias ; for 
half-a-orown I can buy 13 dahlias or 15 verbenas. Find 
a series of integral numbers expressing the relative 
values of a dozen of each of the plants named. 

11. Find also a series of integral numbers expressing the pur- 

chasing power of any given sum of money as expressed 
in terms of each of the different plants named in question 
10 and under the circumstances there given. 
12 For 3 years in succession my salary increases 10 per cent 
on the previous year. I find however that the purchas- 
ing power of money has decreased by 10 per cent each 
year on that of the year before. Show that notwith- 
standing this decrease in the value of money I am really 
better off at the end of the period than I was at its 
beginning, and express my relative financial position 
(expressed in terms of the purchasing power of money) 
by a vulgar fraction in its lowest terms. 

13. In what proportions must I buy wheat at 15s. a sack and 

at 178. a sack in order to produce a mixture which shall 
cost me 16s. 3d. a sack ? 

14. What relative amounts of stout at 25s. for 18 gallons must 

be mixed with bitter beer at a guinea for 18 gallons 
in order that the mixture may be worth Is. 3d. a 
gallon? 

15. In order to sell milk at 5d. a quart and to make thereon 

a profit of 20 per cent, what relative proportions of milk 
at Is. 6d. a gallon, at Is. 2d. a gallon, and at Is. 9d. a 
gallon, may the dealer mix together? 

16. To 21 pints of wine at 18s. a gallon, how many pints at 

32s. a gallon must be added to produce a mixture the 
average cost of which is 28s. 6d. a gallon ? 

17. To 35 quarts of milk which cost 3^d. per quart, what 

quantities of milk at 4d. per quart, and of water, must 
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be added in order that the retailer may sell 5 quarts for 
2s. and gain 30 per cent on his outlay ? 

18. Seven horses and 60 cows cost as much as 12 horses and 

45 cows. What are the relative prices of a horse and 
a cow ? 

19. The wages of 32 bricklayers and 50 laboureirs are the same 

as those of 21 bricklayers and 72 labourers. What 
are the comparative wages of 13 bricklayers and 13 
labourers 9 

20. The weight of 40 bottles of wine and 50 bottles of brandy 

is equal to that of 32 bottles of wine and 60 of brandy. 
The weight of 7 bottles of brandy and 25 of beer is the 
same as that of 11 bottles of brandy and 20 of beer. 
What are the comparative weights of an equal number 
of bottles of wine and of beer ? 

21. When a gentleman's daughter was bom his age was 38. 

When he has doubled his present age his daughter will 
be 4| times as old as she now is. What is her present agel 

22. What is that number which being increased by 30 becomes 

1*6 of itself greater? 

23. There is a number which having been increased by 20 per 

cent, of itself is greater by 77 than it would be if it 
were reduced by 20 per cent of itself. What is that 
number t 

24. There is a number which being increased by 30 per cent. 

of itself is greater by 489 than the number found by 
reducing it by 30 per cent, of itself. What is that 
number ? 

25. When a number has been increased by 15 per cent, of itself 

it is found that the sum is greater by 621 than 85 per 
cent of itself. What is that number ? 

26. After a number has been reduced by 13 per cent of itself 

the remainder is found to be 950*04 less than that 
remainder increased by 13 per cent of itself. What is 
that number ? 

27. If the number of the square inches in the side of a cube be 

multiplied by the square of the number of the inches 
in the edge of the cube the result is 789*0481 square 
inches. What is the solid content of the ou])e t 
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28. When the number of square inches in the side of a cube 
has been multiplied by the density of the liquid con- 
tained in the eube, the result is equal to 84 per cent, of 
the number of the cubic inches contained in the cube. 
If the density of the liquid be 1*1 what is the yolume 
of the cube f 



Example LZZin. 

My BcHary for two months amounts to £86, 13«. id. ; the 
annual salary on which the second month^s salary is reckoned is 
£40 more than that on which the first month's is reckoned. 
What are the annual salaries on which my income is computed f 

The second month's salary is (^ of £40, i,e,) £3, 6s. 8d. more than 
that for the first month ; 

.-. the first month'8salary= ^^'^^^g''^^^( see Ex. XXXVIEL) 

£83,6s.8d. 

2 

=£41, 13s. 4d. 

*• his salary in the first month is at the rate of (£41, 13s. 4d. x 12=) 
£600 a year, and in the second month at £540 a year. AmuxTn 



• • 



Example LXZIV. 

My income for two months is £45 ; the salary for the first 
month is reckoned on an annual income which is to that in the 
second month as 4 : 5. Whal is the annual income on which 
the salary is reckoned in the second month 9 

The salary in the first month : the salary in the second month : : the 
yearly rate daring the first month : the yearly rate daring the second 
montn. 

. *. The salary in the first month : the salary in the second month 
: : 4 : 5. 

. *. £46 most he divided into two portions which shall stand to each 
other in the ratio of 4 : 6. 

By Example XLII., we find that these portions will he £20 and £26. 

. *. The salary in the second month is £25 and is reckoned on a 
yearly income of (£25x 12, t.e.) £800 Answer, 



in arithmetic. 137 

Exercise 61. 

1. A poison's salary rises £30 a year. His salary for the last 

montli of one year added to that for the first month of 
the next year is £112, 10s. What will be his salary 
for the two months next following? 

2. A gentleman receives £120, 16s. 8d. for three months' 

salary; two months ago his annual salary was raised 
£50 a year ; what will he receive at the end of the next 
quarter t 

3. A person's income is increased 30 per cent, and he finds 

that his total income for six months before the increase 
added to that for eighteen months after the increase 
amounts to £857, 10s. What did he receive for his 
first quarter's wages after the rise ? 
4 A's salary for two years is to B's for three years as 57 : 91 ; 
their combined salaries for the next year and a half 
amount to £960. What is the a^ual income of each 
of them ? 

5. A's annual income is to B's annual income as 8 : 11 ; A's 

salary is raised 30 per cent, and is now £9 a year less 
than B's, which remains stationary. What is B's salary ] 

6. A's salary for 15 months is to B's salary for 16 months as 

11*25:10*24 When B's annual salary has been in- 
creased 25 per cent, it is £50 more than A's ; find their 
respective annual salaries. 

7. A man's salary for the first year is to his wife's as 1 *6 : 1 ; 

at the end of the year the man receives an increase of 
20 per cent, and the woman an increase of 10 per cent; 
at the end of the second year the woman receives another 
increase of 10 per cent on her last year's wages and the 
man an increase of 12} per cent When the third year 
has expired the man finds he has received £118, 10s. 
more iiian his wife. What was their joint income 
during the third yearl 

8. The amount of water in one reservoir is to that in another 

as 8 : 7 ; during the next day there is an income of 50 
per cent on tne quantity in one of the cisterns at the 
beginning of that day, and an amount is then withdrawn 
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equal to 25 per cent, of the total then in that cistern. 

In the meantime the water in the smaller cistern has 

been fint increased bj 20 per cent, and then reduced by 

10 per centw of the result ; the difference in the quantity 

of water in the respective cisterns is then found to be 

36 gallons. How much did each contain at first t 

A 612 
9. g = ■g:«- ; A increased by 20 per cent - B increased by 20 

per cent s 55*65 ; find the values of A and B. 

A 6-6 

10. -n = giTgi -A. increased by 10 per cent - B decreased by 10 

A + B 
per cent s 21*45 ; find the value of . _-p as a fraction 

in its lowest terms. 

A + B 

11. tzTe - ^ * -^ increased by 30 per cent + B reduced by 7 

Ax B 
per cent = 22 J ; find the value of 'aTI^* 

12. ; = 14 iV ] I — = 2+ : find the value of vi T-7i:« 

13. A train starts from A to B at a speed of 23| miles per 

hour. Fifty minutes later another train starts from B 
and arrives at A fifteen minutes before the other reaches 
B. The distance from A to B is 105 miles. Express 
by a fraction in its lowest terms the relative speeds of 
the two trains. 

14. Two men swim round the circular tank of an aquarium, 

the one at 2| miles an hour, the other at 2^ miles an 
hour. If the circumference of a circle be to its diameter 
as 22 : 7, and the diameter of the tank be 90 feet, after 
how many laps will the two men come together at the 
starting point t 

15. Eleven times round a certain running-ground (11 laps) are 

taken as a mile. Two men start to run a five-mUe race 
there, the one takes 13 steps to the other's 12, but the 
length of the pace of the former is to that of the latter 
as 24 is to 25. Express by a vulgar fraction the relation 
in which the speed of the one man stands to that of the 
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other. Will the two men at any point in the race be 
both again at the starting-place at the same time ? If 
not, by how much must the length of the race to be 
run be increased in order that they may both be at the 
starting-place together? 

16. A man rows down a stream at 3| miles per hour and 

returns again against the stream at 2^ miles per hour, 
resting 50 minutes before setting out on the return 
journey. He left home at 8 a.m. and returned at 3.30 
P.M. At what hour did he start on the return journey? 

17. Exactly at mid-day the hour hand of a clock points to 12, 

but the minute hand has become disordered and points 
to 11. At what hour will the two hands of this clock 
be inclined to each other at an angle of 40 degrees ? 

18. Of a certain number of beans planted in my garden 3 per 

cent, are bad, 15 per cent, of the remainder are eaten 
by grubs, 10 per cent of the remainder are trodden 
down by cats, and 5 per cent of the rest are removed 
by the gardener. The rest grow and bring fruit thirteen- 
fold. After setting aside 4 per cent, of these as seed I 
find I have 21 pecks to dispose of. How many pecks 
did I plant? 



Example LXXV. 

[London Matricvlation Examination, June 1881.] 

Water runs into a cistem by one pipe and from it by iwOy in 
each pipe at a uniform rate when the pipe is open. The cistern 
holds 1000 gallons. If all three pipes be open at once, the 
cisfem, supposed full, would empty itself in 200 minutes. If 
one escape pipe and the supply pipe be open, it would, if empty, 
fUl in 200 minutes. But if tJie other escape pipe and the supply 
pipe be open, in 100 minutes. How long would it take the ttao 
escape pipes to empty the cistern if the supply pipe were closed f 

(1.) When all the pipes are open, 1000 gallons are removed in 200 
minutes ; 

. * . the loss per minute is 5 gallons. 
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But, if the eistem be empty and one escape pipe dosed, it will 
fill again in 200 minntes ; 

• '. in this case, the ^;ain per minute is 5 ffallons. 

. *. when opened, this pipe must remove 10 gallons per minute. 

(2.) When this pipe is opened and the other escape pipe dosed, the 
dstem IS filled in 100 minutes ; 

. *. the gain per minute is 10 gallons. 

But, when the two escape pipes are opened as well as the supply 
pipe, there is a loss of 5 gallons per minute. 

. *. tiie other escape pipe must remove 15 gallons per minute. 

(3.) The two escape pipes together remove [15+10=] 25 gallons per 
minute^ 

and would therefore empty the cistern of 1000 gallons in 

I -oe-s J 40minutei. Antwer, 



Example LXXVI. 

In whai proportions may wine ai 36«. a gallon be mixed with 
wine at iSs, and with wcUer^ in order to produce a mixture worth 
25«. 6J. a gallon f 

1st Method. 

(i.) On each gallon of the wine at 36s. there is a logs of lOJs. 
On each gallon of the water there is a gain of 25is. 

• *. 25} gallons of wine at 368. must be mixed with 10) of water. 

(iL) On each gallon of the wine at 48s. there is a has of 22^. 
On each gaUon of the water there is a gain of 25)s. 
.*. 25| gallons of wine at iSs. must be mixed with 22) of water. 

(iiL) .*. With 25) gallons of wine at 36s. and 25) gallons at 48s. there 
must be mixed [10) +22)=] 33 of water 

The quantities thus become 25) : 25) : 33 

or 51 : 51 : 66 
or 17 :17 : 22. 

2d Vethod. 

(L) I/a mixture which contains wine at 36$. per gallon and water, be 
worth 25tf. 6d, per gallon, how much of it is wine f 

Answer, ^ of it ; t.e., -kj^ of 1 gallon ; i.e,, ^^ of it 

• *• out of 24 gallons of the mixture, 17 will be wine at 36s. 

ana 7 will be water. 
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(iL) If a mtxttire whieh contains wine ai 48tf. per gallon and water, be 
worth 25s, 6d. per gallon, how much of it is wine f 

254 26^ 17 

Answer, -^ of it; ue,, -^ of 1 gallon =02 of it 

•*• out of 32 gallons of the mixture, 17 will be wine at 48s. 

and 15 will be water. 

(iii) Adding together the quantities found in (i.) and (ii) we get the 
final result^ viz., 17 at 86s. ) 

17 at 488. } Ansufer, 

[7 + 15=] 22 of water) 



8d Xetbod. 

Suppose any quantities of the two wines to be taken, say 5 gallons 
ai zSs. and 9 gallons at 48«. ; find how much water must be added to 
reduce the mixture to 25«. M, a gallon. 

(i.) 5 gallons at 36s. per gallon cost £ 9, Os. 

9 gallons at 48s. per gallon cost £21, 128. 

Total, 14 gallons cost £30, 12b* 

,, £30, 12s. ._. 
• •. average cost per gallon = — j^ — = 43f s« 

(IL) If a mixture which contains wine at an average cost of 43f«. per 
gallon and water, be worth 26s, 6d, per gallon, how much of 
it is wine ? 

Answer, -^ of it ; ».e., vg of it 

•*• out of 12 gaUons of the mixture 7 are wine and 5 are water ; 

i,e, 5 gallons of water are put with 7 of wine ; 
or 10 gallons of water are put with 14 of wine. 

(iii) But, by (i.) we find that of the 14 gallons of wine, 5 will be worth 
366. a gallon and 9 will be worth 48s. a gallon ; 

( 5 gallons at 36s. 
. *. Answer = < 9 gallons at 48s. 
( 10 gallons of water. 

N,B, — It will tlitis be seen that there is more than one possible 
answer to these questions. It should also be noted that the First and 
Second Methods give equal quantities of the different wines, and the 
Third Method gives unequal quantities. 
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Example LXXVII. 

If 13 (mnceB avoirdupois cost £1, 2& le?., how much should 
13 ounces troy of the same commodity cost ? 

Ut Vefhod. 

1 lb. avoir. = 16 oz. avoir. =7000 grains troy 

. *. 13 oz. avoir. =4^0^ 7000 grains troy 

=56874 gnins troy. 

1 lb. troy =12 oz. troy =5760 grains troy 

.•. 13 oz. troy=H of 5760 grains troy 
=6210 grains troy. 

The question may now be put thus — 

//" 56874 grains tray cost £1, 2s, Id., what will be the cost q/'6240 
grains troy ^ 

By proportion, we get 

5687i : 6240 : : £1, 2s. Id. : Answer. 

. £1, 2s. Id. X 6240 ^, ^ «..^ 
.'. Answer= — - g^yx =£li *». 2}{d. 



2d Method. 

In the question the number of ounces avoirdupois is the same as 
the number of ounces troy ; 

we may therefore neglect the 13 in each case, and proceed as though 
it was 1 ounce in each case ; 

- , 7000 . . 

now 1 oz. avoir. =~~|a~ grains troy, 

.adl«.t«^=?g5graiu,troy. . 

Therefore, 

7000 5760 ^, „ ,, . 

-jg- : -j2~ : : £1, 28. Id. : Answer. 

, £1, 2s. Id.x5760x 16 ^ . -,,,- 
.-. Answer= ^ 12 x7000 '=^* ^ ^^^ 
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Example LXXVIII. 

In assaying silver orOf the percentage of metal is *76 / Juno 
many ounces to the ton is this ? 

Out of 100 oz. of ore, *75 o& will be silver 
. *. out of 1 oz. of ore, '0076 os. will be silver. 

A ton contains 35840 ounces, 

. '. out of 1 ton of ore there will be '0075 oz. x 35840, i,e,, 

268^ oz. Anstoer, 



Example T.^rirnr 

ITie average of fourteen numbers is Sif f / '^^^ ^/ ^^^ fi^^ 
four is 5^, that of the next seven is lOf, what is that of. the 
remaining three f 

The sum of the fourteen numbers —8^^ x 14=122^. 
Now, that of the first four = 5} x 4=22 
and that of the next seven =10fx 7=75f. 

Adding together these, we find that the sum of the first eleven 
numbers = 22 + 76i = 97i, 

and . '. that of the remaining threes 122H - 97i - 25}, 

and .*. their average ^ Tr.«=s^ Answer, 



Example TiXXX. 

The average of fourteen numbers is 22 J, that of the first five 
being one-half that of the next three and one and one-half that 
of the remaining six; what was the average of the first eight? 

If the nvefage of thejfirHj/lve be 1, that of the next three will be 2, 
and that of the remaining six will be |. 

Taking these numbers we find that the average of the fourteen 
would be equal to 

(lx6) + (2x3) + (Sx6)_5+6+4_i, 
U 14 **• 
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Bot the acfcoal Sfeiage ol these fomteen numbers is 22} ; f.e., 
Hx21, 

theicloTe each of the scsiuBed srenges mast be made 21 times 
greater to obtain the real aveiage ; 

ve thns find that 

tke average of the fawt Jive is 1 x21s21^ 

and their sum inll therefore be 105. 
Alao^tJke average of tJkenexitkrteiB 2x21^42, 

and their snm will therefore be I26L 

Tke earn of ikefinA eight is therefore 106+126=231» 

231 
and their aversge^--. =281 Atuwer, 

o 



Example TiXXXI 

Divide (he number 185 into two parts, meh that 10 times ths 
first part added to 12 times the second part shaU he equal to 
one-andrOrhaif times 1398§. 

Here 1398} X 11=2098. 

IstKethod. 
The second partes 185 -the first part. 

Now, 10 times the first part -k- 12 times the second part =209$, 
t.0L, 10 times iAe>Er<</Mrl+12 times (185-i4ei&«^jENir^)=s20d8, 
ie., 10 times Me>Er<</Nif^-l- 12 times 185- 12 tmiesM^jfo-f^oar^ 

=2098, 

i.e., 12 times 185-2 times thefi^part=:2Xm, 

ue., 2220-2098=2 times the first part, 

ft.e., 122s2 times the fist part. 

.% 61= the first part, \ a^^,,^ 

and .-. 185-61=124=the second part } ^»w«^- 

2nd Method. 

2098-M86=lli%, 

• *. 10 times the first part + 12 times the second part= 11^^ times 
the two parts. 

Subtracting ten times each part, from each side, we get 
2 times the second partes 1.^ times the two parts, 

:»1^ times 185, 
=248, 
.'. the second part=121 J j^^„^ 
.-. the first part=186- 124= 61 ] ^»w»«r* 
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Example LXXZII. 

Divide 284 into 3 paHs^ such that 7 tiinea the firsts 5 times 
the second^ and 3 times the third shall he aU equcd. 

(L) If 7 times the first number be equal to five times the second, 
thejirst number : iAe second number : : f : ^ 

= 6:7 

(ii.) And if 7 times the first number be equal to three times the third, 
the first number : the third number : : f : ^ 

= 3:7 

(iii.) But, in (i.) above, we find the first number is represented by 5 ; if, 
then, in (ii) we substitute 5 for 3, we must substitute (( of 7, 
t.e.) 11} for the 7. We now have the ratio, 5:7:11}, to 
represent the proportions of the numbers into whidi the 284 
must be divided to find the answer. 

By Example XLII. we find that 

the Answer ^^^ 84, and 140. 



Example TiXXXTTL 

Divide £1435, 10«. between four persons in such a way that 
if the first puts out his money for 2 month^s ai 3^ per cent, per 
annum^ and the second invests his share for 5 months at 2 per 
ceni.f the third for 7 months at l^ per cent., and the fourth for 
6 months at 4 per cent,^ their respective amounts of simple in- 
terest shall he all equal, 

!2 months at 31 per cent \ ( 1 per cent. 

5 months at 2 per cent. F = simple interest \ 10 per cent. 
7 months at 1} per cent. I in 1 month at j 10} per cent 
6 months at 4 per cent ) (24 per cent 

In order that the amounts of simple interest at a number of different 
rates per cent may be equal, it is necessary tiiat the sums of money 
invested at these rates shall be inversely proportioned to the rates per 
cent at which they are respectively invested ; 
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The given sum must therefore be divided into four portions, which 
shall stand to each other in the proportions, 

f ! A 5 ill s A> »•«•» A : iV J IT • A 

%.e»f TT • A * TT • "A" 

. 1 20 ; 84 : 80 : 35 

•^' 1680 

f.e., 120 : 84 : 80 : 36. 

By the method of Example XLIL we now find 

Answers £540, £878, £860, £157i. 



Example LZXXIV. 

A man and hia wife together can reap afield in 9 days. The 
man can do as mitch work in 2f days as his wife can do in 4 
days. How long would it take each of them to reap the field 
separately f 

The working powers of the man and the woman will be to each 
other in the inverse ratio of the days they require to perform a given 
work; 

. -. the man's working power : the woman's working power : : 4 : 21 

. *• the man's working power x 2isthe woman's working power x 4 

the woman's working power x 4 
. •, the man's working power = gf 

Now, the man and the woman together can reap the field in 9 days ; 

.*. 9 times the man's daily work +9 times the woman's daily work 
is sufficient to reap the fiela ; 

if we now express the man*8 daily work in terms of the woman*s 
daily work, we nnd that 

thetvoman*8 daily work x4t ^ ^,, ^, , j .f 7 

9 times sa — + 9 times the womawa daily work, 

is sufficient to reap the field ; 

., '^ r9 times 4 . o T 22A- days to reap \ 

%.e., the woman tequues^ — ___+9=J iJe field f 

and . \ the man requires ^-g of 22^^ = J ^jj^ ^^^^ ^^^ ) 
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Example LZZXV. 

In a certain parish it is found in the last census that tJie 
number of men has decreased 5*4 per cent, since the previous 
census; the number of women has^ Tiotoever, increased 12*8 per 
cent,^ and there is a total increase of 5*2 per cent What were 
the percentages of men and of women at the previous census f 

For eYory 100 men there is now only QOO-6'4^ tLe.,) 94*6 
For every 100 women there is now only (100+ 12*8, t.e.,) 112*8. 

Let M signify the number of men at the previous census, 
and let W signify the number of tDomen at the previous census, 

then-?t6M+ll?:?W=1^2 M+W); 
100 100 100 ^'' 

or, cancelling the 100, which is the same as multiplying by 100 all 
across 

94-6 M+112-8 W=105*2 (M+W) ; 

or, cancelling the decimal point, which is the same thing as multi- 
plying by 10 all across, 

946 M+ 1128 W=1052 M + 1052 W; 

hence 1128W-1052W=1052M- 946 M, 

t.«., 76W= 106 M, 

i,e., 76 times the number of women =106 times the number of men. 

Now, 76 + 106=182 J 

. •. the percentage of men = JVv of 100=41}| ) j^-.-^ 
and the percentage of women=H} of 100=58H } -*'***'*^* 



Example LXXXVI. 

A quantity of wine is sdd to A at a certain loss per cent 
Then A sells it to B, losing at the same rate ; but B sells it to 
Cfor the original cost and gains thereby 44 per cent, on his out- 
lay. What was the loss per cent, at which A bought and sold 
the wine ? 
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Ut Method. 

Suppose the loss to be 15 per cent ; 

85 
then A purchases the article for ^m of the original cost ; 

85 85 
and . ' . B purchases the article for tqq of ttjq of the original cost ; 

but, Vy the question, we find that 

YoQof the price B gives ought to be equal to the original cost; 

144 85 85 
Now, is yqq of iqq of iQRofthe original cost = the original cost / 

in other words, is it true that 

^, , . 144 . 85 . 86 , , 
thevalueof j550f jg^of jQg=: 1? 

t.e., is 144 X 85 X 85 = 100 X 100 X 100 = 1000000? 

Answer, NO. 

But it is clear that when the answer has been subtracted from 100, 
a number (corresponding to the 85 above) vfill be found which when 
mtdtiplied by itseif and then by 144 will give 1000000 ; 

What is that Number? 

To find it we must evidently 

(1) divide 1000000 by 144 ; 

,, ^1000000 

we thus get — TZT" 

(2) find the square root of this quotient ; 

the number is thus found to be equal to 

, rioooooo 1 

the square root of I — js — = J ^ 

Therefore, 

the Answer = 100 - 83} = 16}. 

2d Method. 

Let A represent the Answer, 

and G the Original cost; 

then 

144 
B^s outlay x jqq = C 

hence, B^s outlay = G x j^ • . • (i.) 



again. 



A*s ouUay = — jtqq — of C 
100 - A . /lOO - A 



_, ,, 100 -A ./100-A .^\ ,.. , 

. Bs outlay => - ^ — of ^ — 100^®^^/' * ^""^ 
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Ck>mHning (i.) and (ii.) we thxa get 

^ 100 100 - A . 100- A . ^ 

^^iii = ~ioo~®^ 100 ®^^ 

Diyiding each side of the equation by G, we now get 

100 _ 10 0- A 100- A 

144 ~ 100 ^ 100 

.*. 100 X 100 X 100 = 144 X (100 - A) X (100 - A). [See Ex. XIII.] 
i.e. 1000000 = 144 (10000 - 200 A + A*) 

dividing each side of the equation by 4, we get 

250000 =: 36 (10000 - 200 A + A*) 
U. 250000 = 360000 - 7200 A + 36 A* 
.*. 36 A« - 7200 A = 250000 - 360000 = - 110000 

...A.-200A = -»^ 

110000 
hence A« - 200 A + 10000 = 10000 3^ 



=y^ 



...A-lOO- ^^260000 



36 

_ +500 

...A = 100!^ 

= 100 ;}; 831 

= 183i or 16} 

Anstoer = 16} per cent. 

J\r.£.— The other quantity, vix. 18.3^, ii mathematioally eorreot also, but 
if, by the terma of the question, a roan should lose 1834 per cent., it is dear 
that he must not only sell it for nothing, but also give me purchaser a honu$ 
to take it for nothing. 

Example LZZXVIL 

A crew rowing ioith the stream gets from AtoB in 50 mirmtea ; 
coming against ths stream they row from B to A in 65 
minutes ; compare the rates of the stream and the hoot. 

The difference in the time = 65 mins. - 50 mins. = 15 mins. 
In one case the stream helps the boat ; in the other case it retards 
it by an equal amount ; 

the speed of the stream __ j of 15 7} _ 3 

' '• the speed of the boat "" 50 + i of 15 ~ 574 ~ 23 

.•. Anstoer = 8 : 23. 
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EZBROISB 62. 

1. The number of persons in a parish is fonnd to be 43| per 

cent greater than it was ten years aga The present 
population is 30135 ; what was it at the former date) 

2. In 1881 the population of a city was found to be 94248, 

being a decrease of 1 per cent, during the last 5 years. 
In the five years previous to that period the population 
had increased 36 per cent ; what was it therefore at the 
commencement of the decade ? 

3. The population of A has increased 25 per cent and is now 

eqiml to that of B, which has decreased 25 per cent ; 
express by a fraction the ratio of the population of A to 
that of B before their increase and decrease respectively. 

4. In the year 1877 it was found that a certain district con- 

tained 203685 persons, of whom 86 out of every 185 
were women, and that the total population had increased 
85 per cent during 30 years. If the proportion of men 
to women had remained constant during that period, 
how many men were there out of every 1101 persons at 
its commencement) 

5. If the number of men in a parish increase 50 per cent and 

the women 40 per cent, and the total increase be 42 
per cent ; how many women are there finally in every 
1000 persons ? 

6. The speed of a boat rowed with the stream is 7 miles an hour ; 

rowed against the stream it travels 7 miles in 1 hour 20 
minutes. Compare the rates of the stream and the boat. 

7. A man starts to walk at the rate of 16 miles in 4 hours 15 

minutes. After 3 hours^ a horseman starts in pursuit 
and overtakes liim in 2 hours 20 minute& Compare 
the rates at which the man and the horseman respec- 
tively travel 

8. A horseman starts at 12 o'clock in pursuit of a fugitive 

who escaped at 7 o'clock, and who has fled at the rate 
of 11 miles in 2 hours 10 minutes; at 11 o'clock they 
both return, the man having walked the whole way at 
the same average rate. Compare the rate of the horse- 
man in going with the average speed of the man. 

9. A bicycle is sold to A at a gain of 20 per cent, is afterwards 
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sold to B at a los& By B it is sold to C at an equal 
loss. C sells it to the original vendor for half the price 
at which it was first sold, and thereby loses twice as 
much per cent as A. What was the loss per cent at 
which B sold it f 
10. A sells a horse to B at a gain of 30 per cent., B sells it to 
C at an equal gain ; at what loss per cent must C sell 
it to A again in order that A may give for it 90 per 
cent of the price at which he originally sold it to B, 

11.* Simplify ^^^ " ^\}t " in " ^?^ ^^^ "^ ^^^ 



12.» Express ^ /^ 



864 X 001234 



0-005078 X 0-00008765 

as an ordinary decimal fraction, correct to three signifi- 
ciEtnt figures. 

,, . ^ 0-428571 X 07714285 , ^ ^. 

^^- ^^^ 0-2857U X 0-0S71428 "" * ^«*' *^'*^"°' 

reducing it to its simplest form. 
14.* If a farmer lays two tons of lime on an acra of land ; how 

many grammes is that per square metre 1 Express the 

result correct to the nearest integer. 

[Assume 1 met = 39f in. ; 1 kilog. s 2^ lbs. ; 1 
ton = 2240 lbs.] 
15.* Divide £100 between 3 men, 5 women, 4 boys, and 3 

girls, so that each man has as much as a woman and a 

girl, each woman as much as a boy and a girl, and each 

boy half as much as a man and a girL 
16.t A man buys a farm of 150 acres for £4624, and after 

repairing the buildings, &c., lets it at 30s. per acre, 

thereby getting a return of 4^ per cent for his money. 

What sum did he spend in repairs ? 
17.t A dealer lost a sum equivalent to 9| per cent on the sale 

of goods which cost him £3, 9a 2d., but gained a sum 

equal to 9|^ per cent on a lot which cost him £7, 10s. 

How much had he gained or lost at the end of both 

transactions ? 

* Matriculation Examination, London Uniyenitj, January 1882. 
t Government Examination of Female Training Colleges, 1881. 
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Example LZXXVni. 

[Examples Ixxxviii to zciii aie taken from the Goyemment 
Examination of Training Colleges — ^Female Students, Christmas 
1881.] 

In what time mU ^989, lOa, amount to ^1189, 17a. 5*7£ ai 
4 J per cent, per annum, simple interest f 

(i.) The Amount = £1189, 17s. 5-7d. 
The Principal = £989, IQs. Od. 

. * . The Interest = £200, 7b. 6'7d. 

(11.) Now £989, lOs, at 4 per cent, for one teab produces 

£4t x989t 

100 
But, 
the S, L in 1 year : the total amount ofmterest : : 1 year : Annoer, 

*'^ — 100 — • £200, 78. 6*7d. :: I year : Answer. 

*'^ 100^ • £200111 :: l year : Answer. 

£200m 



• •. Answer = £4^ x 989i years =4J years. 

100 

Example IiXXXTX, 

At a concert f ^^oftJie audience paid lOs. each for their seats, 
i paid 6s,, -^ paid 2s. 6d,, | paid Is,, ^ paid 6d,, and the 
remaining 38 toere let in free. How many attended the concert, 
and what amount of money was taken f 

SinceA + t + A + * + i = «* 
it follows that 

the number admitted free = [1 - fH =1 ^A o^ the whole ; 
. * . ^ of the whole number admitted = 38 
.'. the number admitted = 38 x '^* = 480, 
of which 

[^ of 480, i.e.] 80 paid 10s. each ; total £15 

[ ^ of 480, i.e.] 60 paid 5s. each ; total 15 

[iV of 480, i.e] 40 paid 2s. 6d. each; total 5 

[ I of 480, t.e.] 192 paid Is. each ; total 9 12 

[ I of 480, t.e.] 120 paid 6d. each ; total 3 



Answer = £47 12 
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Example XO. 

/ sell tea at two pnces, one being 50 per cent, higher than the 
other, A evMomer ordering 1 cM. of each kind^ I sell him the 
two act, for £38, 5«. 4e?., cheapening the better tea 20 per cent^ 
and the inferior tea 15 per cent. What are the ordinary prices 
of my two teas respectively f 

The ordinary price of 1 cwt. of the better tea _ 150 

The ordinary price of 1 cwt. of the inferior tea "* 100 

The sum received for 1 cwt, of the better tea _ 80 p. c. of 150 

The sum received for 1 cwt. of the inferior tea ~ 85 p. c. of 100 

" i?^ of 100 
100 

120 
" "85" 
_ 24 
" 17 
Therefore, of the total receipts for the 2 cwt, 

24 

TT are for the better kind, 

17 
and T| are for the inferior kind 

Therefore, 

1 cwt. of the better kind is sold for \i of £38, 5s. 4d. » £22, 8s. 

and 1 cwt. of the inferior kind is sold for ^ of £38, 5s. 4d. = £15, 178. 4d. 

Therefore, 

the ordinary price of 1 dtt, of the better kind = 

-gQ of £22, 88. » £28 

and, the ordinary price of 1 cwt, of the inferior kind » 

100 

gg of £15, 178. 4d. = £18, IBs. 4d. 

Ansioerf £28 and £18, 18s. 4d. 

Example XOI. 

What wotdd be the gross rental of an estate for which the 
owner received £744, 18^., after a deduction of M, in the pound 
for income tax, and 4 J per cent, on the remainder for collecting^ 
had been made ? 
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(i.) Every £100 of rental is reduced by 100 sixpences for income tax ; 
thus 

£100 - £2, 10s. = £97, lOs. 

4i 
(iL) The remainder is then reduced by r^ of itself, for collecting ; 

. * . out of every £100 rental the owner received 

jq^ of £97, 10s., i,e, £93, 2s. 3d. 

(iil) £93, 2s. 3d. : £100 : : £744, 18s. : Answer. 

Answer = £800. 

Example XOII. 

/ lent a friend a certain sum 20 years ago. He has Just paid 
me £866, 5«., that being the principal and simple interest on my 
loan to him at the rate of 3 per cent, for ten years^ and 3^ p*r 
cent, for the remaining ten years. What was the amount lent f 

On £100 he received for interest [£3 x 10 s] £30 in the Ist ten years, 

and [£3i x 10 =] £35 in the 2d ten years, 

Total £65 



• * 



For £100 lent he now receives £165 

.'. £165 : £100 :: £866i : Answer. 

£866J X 100 ^,^^ 
Answer = ^S[gg = £525. 

Example XOIIL 

The owner of -X^ of a ship sold ^ of ^ of his share for 

21 2 
£12^^. What would a share equivalent ^0'^^of^ of the ship 

cost at the same rate f 

The value of A of J of ^ = £12^ 

£12A- 
. • . The value of the whole ship = ir~^ 1 of ^V 

^ , .2i ,2 ^^^ ^. £12A 2J ^2 

. •• The value of g of ^ of the ship = , ^f » ^f 4 ^ 4I ^^ g 

400 Xllx9xl7x5x4x2 
*** 33x3x2x4x2x17x5 
= £200, An9wer. 
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Exercise 63. 

1.* Wliat will be the cost of laying txuf on a lawn, 30 yards 
2 ft 6 in. long, and 10 yaids 1 ft wide, at 2s. SdL per 
sq. yard — two flower-beds, each of which is 10 ft long 
and 8 ft wide, not to be turfed f 

2.* Multiply 395-68 by 4 -804;— from the product subtract 
1525*96, and divide the remainder by 156*337. 

3.* The diameter of the forewheel of a bicycle is 4f that of the 
hind wheel, and the former makes 352 revolutions in 
travelling a mile. How many revolutions does the hind 
wheel make in a mile f and what is the circumference of 
each wheel 1 

4.* A schoolmistress receives ^50 a year guaranteed salary, and 
^ of a Government Grant, averaging £59, 10& Her 
salary is subsequently increased by 7| per cent, and the 
Government Grant rises 11|^ per cent What is then 
her income) 

5.* Find the average of the six following numbers, ^^, 8|, 
16J, 08, -001, -893. 

6.* Two persons buy respectively with the same sum of money 
into the 3 per cents., and into the 3| per cents., and get 
the same amount of interest The 3 per centa stand at 
75 ; what do the 3^ per cents, stand at f 

7.* If the 3 per cents, are at 92}, and the 4 per cents, at 123^, 
what must be the amount vested in each, in order that 
the difference of income arising from the two invest- 
ments may be one shilling 9 

8.* A invests £457, 10s. at compound interest for 3 years at 
4 per cent ; B invests £477, 10s. at simple interest for 
the same time, at the same rate. How much more will 
one receive than the other ? 

9. In what time will £3005, 10a amount to £3306, U at 4 

per cent per annum, simple interest 1 

10. In what time will £8208 amount to £8853, 18s. 7^d. at 

3^ per cent per annum, simple interest ? 

11. At what rate per cent per annum will £5652 amount to 

£6446, 16s. 3d. in 2^ years, at simple interest) 

* QoTemmeDt Examination of Female Training Colleges, ChriBtmai 1881. 
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12. At what rate per cent per anniim must £8556 be invested 

in order lliat it may amount to £8855, 9s. 2*4d. in 
4f years t 

13. The number of years for which £6600 is invested is to the 

rate per cent per annum as 5 : 8, and the total amount 
of simple interest is £293|; what was the rate per 
cent f 

14. What is the rate per cent, and what is the number of 

years, when the former is to the latter as 11 : 16, 
and the interest on a sum of money invested at that 
rate and for one-half that time is 055 of the prin- 
cipal f 

15. In a certain firm -^ of the apprentices receive 8s. a week, 

f receive 6a per week, ^ receive 5s., one-third of the 
remainder receive 2a 6d. per week, and the rest nothing. 
The total wages for 3 weeks amount to £100, 5a 6d, ; 
how many apprentices are there in all f 

16. Another year, f of the apprentices were receiving 8a per 

^ week, ^^ were receiving 6a, ^ were receiving 5a, and 
of the remainder there were three receiving 2a 6d. to 
every seven receiving nothing. The finn received that 
year £2600 for premiums with apprentices, and found 
that their expenditure on wages to apprentices was on an 
average 3a 6d. per week greater than their income by 
premiuma How many apprentices had they in all that 
year! 

17. At what prices per ton must two kinds of coal be marked 

in order that the vendor may receive £1, 19a 4d. for 
a ton of each, after allowing 10 per cent discount on 
the former and 8^ on the latter, the marked price of 
the former being 116| per cent of that of the latter? 

18. A merchant sells timber at three prices, which are to each 

other as 8, 5, and 20 ; for ready money he allows a dis- 
count of 6} per cent, on the first kind, 5 per cent on 
the second kind, and 3f per cent on the third kind, 
and then receives 30 guineas for 5 tons of each kind ; 
what are his prices before reduction) 

19. The cost of procuring tea in China, bringing it to England, 

and paying import duties, is 2a per lb., and is paid by 
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the wholesale meichant, who sells it to the retailer at a 
profit of 8^ per cent. The retailer always fixes his price 
at an exact number of threepences, taking care that his 
gain shall not be less than £14 out of every £45 he 
receives. What percentage of this selling price repre- 
sents the cost to the wholesale dealer 1 

20. An estate is broken up into 42 sections, and each of these 

sections into 37 plots; 15 of these plots are sold for a 
thousand guineas. At the same rate, what would have 
been a fair price for 17 plots if the estate had been 
broken up into 35 sections only, and each section into 
12 plots? 

21. Two estates, of equal area, are broken up; one into 30 

sections, and each section into 50 plots ; the other into 
25 sections. If the price of 1 plot of the latter be to 
that of a plot of the former as 3 : 2, into how many 
plots is each section of the latter divided ? 

22. A sum of money is lent for 4 years at 4 per cent per 

annum, simple interest. The amount is then re-investfd 
for 6 years, at 3|- per cent, simple interest, and at the 
end of that time amounts to £4049, 178. What was 
the sum originally invested ? 

23. Wine is bought at 60s. and at 75s. a dozen ; in what pro- 

portion must the two kinds be sold so that the gain at 
20 per cent, on the former shall equal that at 30 per 
cent on the latter ? 

24. A candidate at an examination gained 4500 marks; his 

marks for geography were to those for history as 
31 : 47 ; the marks for grammar were double those for 
history; the marks for arithmetic were equal to those 
for geography and history together ; and the marks for 
science were equal to the sum of those for geography, 
history, grammar, and arithmetic ; what were his marks 
for each subject % 

Example XOIV. 

A man who was walking i\ miles per hour found he would he 
10 minutes too late to catch his train, so he quickened his pace 
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to i\ miles an Tiour, and thus reaped the station 12 minuies 
hefore the train was due. How far was he from the station 
when he changed his pace 9 

By quickening his pace he gains i mile per hour ; 
he also reaches his destination 22 minutes sooner ; 
in this 22 minutes he would, at the quick pace, travel 

[H of 4i miles=] f| mile ; 

Now « mile :i mile .. the time in which the time in which 
x^vw ^ uKu^ T ""*^ •• niiig ig gamed J mile is gamed 

. '. the time in which ff mile is gained=x^ houx8=6f hours. 

Therefore, at the slower rate, he would reach the station in 
6f hours ; 

. *. the distance is 4^ miles x 6f =28^ miles. Amwer. 

N,B, — ^Whenever he can conveniently do so, the student should 
test the answer ; in the present sum this can easily be done, thus : — 

It is clear that at the quicker rate he reaches the station 22 minutes 

before he would at the slower pace ; 
• *. he would, at the quicker pace, reach the station in 6( hours — 

22 minutes, «.e., m 6 hours 14 minutes. 
But in 6 hours 14 minutes he travels, at the quicker rate, 4| miles 

X 6/irt i'^'i ^28^ miles, and this result corresponds with tne one 

found above. 



Example XOV. 

A hag contains 234 coinsj of which some are crowns, some 
are half-crowns, some are shillings, and the rest siai^ences, the 
value of each kind being the same. How many are there of 
each f 

Since the values of each kind are the same, for 1 crown there must 
be 2 half-crowns, 5 shillines, 10 sixpences ; 

Out of eveiy 18 coins there must accordingly be 1 crown, 2 half- 
crowns, 5 shilRngs, 10 sixpences ; the problem, therefore, is to divide 
234 into four numbers which shall be to each other as 1 : 2 : 5 : 10. 

By the method of Example XLII. the answer is found to be — 

18 crowns, 
26 half-crowns, 
65 Bhillings, 
130 sixpences. 
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Example XOVI. 

A saves £60 one year^ and £2 less in each successive year 

afterioards. At the end of 5 years Tie has saved as much as B, 

who commenced at the same time, and has been increasing his 

annual saving by £2 each year. How much did B save the 

first year 9 

Let a;=B's saving in the first year ; 
then we have 

A*s Savings, Bs Savings. 

The first year, £50 x 

The second year, £50- £2=:£4S x+£2 

Hie third year, £48-£2=£46 a;+£4 

The fourth year, £^-£2 -£M a;+£6 

The fifth year, £44-£2=£42 a;+£8 

Total=£230=5a;+£20. 
.-. 5a;=£230-20=£2ia 
.'. fl;=£42. Answer. 

Example XOVII. 

A contractor who has agreed to cxmijplete a piece of work in 
80 days, finds at the end of 60 days that tlie work is only half 
done. To fulfil his contract he has to put on 20 additional 
men. How many had he been employing before f 

l8t Method. 

One-half the work is done in 50 days ; 
the other half is done in 30 days ; 
. *. as much work is done in the last 30 days as in the first 50 days ; 
but, when other things remain equal, tM number of men required 
to complete a piece of work ioill vary inversely with the time 
they are engaged upon it, 

Therefore, 

Number of men required to do the work in 50 days 30 3 

Number of men required to do it in 30 days " 60~~5 

. Answer 3 

*-^* Answer +20 "5 

Therefore, as in Example XIII., 4th Method, we get 

5 times the Answer =3 times (Answer +20) 

=3 times Answer +60 
.*. 2 times the Answers 60 

.*. Answer =80. 
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2dMetliod. 

Let N=the nnmber of men employed at first ; 
then N+20=the total nnmber employed afterwiurds 
by the question we find that 

N worked 50 days, 

. *. N X 50 represents the work they did; 

also, N+20 worked 30 days, 

• *. 30 (N+20) represents the work they did; 

Therefore, 

N X 50=30 (N+20) 
fcc. Nx50=(Nx30)+600 
.-. Nx20=600 

•%N=2Q=80. Answer, 

Example ZOVIXI. 

(Oiml Service Examination Paper). 

It was found at a siege that a certain length of trench could 
be dug by the soldiers and navines in 4 days^ bid that when only 
half the navvies were present^ it required 7 days to dig the same 
length of trench. What proportion of the work was done by the 
soldiers f 

1st Method. 

The soldiers and all the navvies can do the work in 4 days ; 

but when the soldiers are helped by only hcUf the navvies it re- 
quires 3 days more to do the work ; 

. *. the work which half the navvies would have done (if they had 
been employed) in 4 days is done by the other half of the navvies, 
assisted by the soldiers, in 3 days ; 

the help of the soldiers thus enables half the navvies to do in 3 
days what, without their help, would have occupied the navvies 4 
days; 

,', the soldiers* work for 3 day s= the work of half the navvies for 
1 day ; 

. *. the work of the soldiers for B days = the work of all the navvies 
for 1 day; 

. *. out of 7 units of work done by the soldiers and all the navvies 
working together, the soldiers did 1 ; 

in other words, the proportion of work done by the soldiers 

1 . 
=s-Ati8ioer. 
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2d Method. 

Let 8= total work done by the soldiers in 1 day, 
and N= total work done by all ike navvies in 1 day ; 
Then 

4(S+N)=7(S+|) 

mnltiplying each side of the equation by 2, we get 

8S + 8N=14S + 7N 
.-. 8N-7N=14S-8S 
t.e. N=6S 
ie. the navvies do each day 6 times as much as the soldiers ; 

.*. as in 1st Method, Answer =m 



Exercise 64. 

1. A royal messenger, travelling on horseback, is expected to 

reach a certain place in 19 hours ; 8 hours after he has 
departed another is sent after him with later instruc- 
tions, and succeeds in overtaking him when he is yet 
an hour's ride from his destination. What is the rela- 
tive speed of each ? 

2. In Question 1, the second messenger returns at the speed 

with which the first one had set out ; the first messen- 
ger, however, having received his new instructions, 
quickens his rate of travelling, delivers his message, 
returns immediately, and thus arrives home as soon as 
the other. Show by a simple fraction the relation in 
which his first rate stands to his second. 

3. Two horsemen have an equal distance to travel ; the speed 

of the first one is to that of the second one as 5 : 6^, 
and the time of the second one is to that of the first 
one as 6^:7. The first one performed the journey 
without stopping, but the second one rested on the 
way. Express by a simple fraction the ratio of the 
time the one spent in resting to that which the other 
spent in travelling. 

L 
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4. The wages of an engine-driver vary as the product of the 

miles run into the hours he has taken to run them. 
On Tuesday he ran 113 miles in 10 hours, and received 
7a ; what ought he to receive on Wednesday when he 
ran double the distance in If of the time taken on 
Tuesday? 

5. On another line the wages vary directly with the miles run, 

and indirectly with the time occupied, and a man's 
wages on Friday for running 280 miles in 11|- hours 
were 9s. 6d. ; how many hours wap he on Saturday in 
running 300 miles if his wages were lOs. ? 

6. The charge for conveying a case of goods 100 miles is 15s. 

on one line, and 16s. 3d. on another. By the former 
line empties are charged 5d. per lb. ; by the latter they 
are returned fre& The total charge for sending the 
case by one line is \\ times that of the other. What 
is the weight of the case ? 

7. A parcel of li395 coins contains an equal value of sovereigns, 

half-soveissigns, florins, and threepenny pieces ; what is 
the number of florins 1 

8. In a sugar manufactory the men receive 7s. a day, the women 

48., the boys Is., and the girls 9d., and a week's wages 
amount to £459. If the total wages of the men, &ie 
women, the boys, a,nd the girls, be all equal, how many 
of each are engaged at the factory % 

9. If, in Question 8, each man's wages be reduced 3d. per day, 

and each woman's by a like amount, while each boy's 
wages are increased 25 per cent., and each girl's \\\ 
per cent, while the total wages of the men are 50 per 
cent of that of the women, the total wages of the boys 
75 per cent, of those of the girls, and the girls receive 
in all 250 per cent of the money received by the men, 
and the total wages of all the people employed be 
J64181'625 per week, how many men, women, boys, 
and girls respectively are employed ? 

10. Two pipes will empty a cistern in 20 minutes ; one of them 

alone would empty it in 32 minutes ; in how long would 
the other do so f 

11. The cost of a certain number of ducks added to that of 
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some fowls will amount to £10, but the same number 
of ducks and half the former number of fowls are worth 
only £1 ; what is the value of the ducks f 

12. If the price of a number of rabbits be added to that of 

a number of hares, the total is £15, 158., but if only 
one-third of the hares be bought, the price is £12, 128. 
What fraction of the £15, 15s. represents the price of 
the rabbits ? 

13. The wages of a certain number of engine-driTers added to 

the wages of a certain number of firemen will amount 
to £55, 10& If the wages of the drivers be raised 25 
per cent., and the wages of the firemen be reduced from 
a certain number of guineas to an equal number of 
pounds, the total wages of the two classes of men will 
be £60. Find the relation of the original wages of a 
driver to those of a foreman. 

14. It is found that a piece of work can be done by 18 men in 

12 days with the help of 15 boys working 5 days ; also, 
by 12 men working 10 days with the help of 20 boys 
working 8 days. Find (1) the relation of a boy's daily 
work to a man's daily work ; (2) how long it would take 
20 men to do it alone ; (3) how long it would take 10 
men and 10 boys ; (4) for how long 6 men and 10 boys 
must respectively work in order that each body may 
complete one-half the work ; (5) for how long 20 men 
and 8 boys must work on the job in order to complete 
it in such a way that a man's total wages and a boy's 
may be equal to each other. 

15. It is required to empty a reservoir in 48 hours, and pumps 

are set to work. At the end of 35 hours there is three- 
eighths of the water still remaining ; two more pumps 
are then set to work, and the reservoir is thus emptied 
24 minutes before the expiration of the 48 hours. How 
many pumps were originally at work ? 

16. After a number of men have been engaged for 15 days in 

building a wall, their employer finds that he must keep 
them at work for 9 days longer to finish it ; as he has 
made a contract to complete the waU in 21 days, he 
puts on 18 more men, and then gets it finished in time, 
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with 3f days to spare. How many men weie employed 
at fintt 

17. The present age of A is to the present age of B as 3| : 6^ ; 

in 21 years time the age of A will be to that of B as 
4 : 5. What are their respective ages now 1 

18. When £15 has been added to my money, and the same 

sum has been added to my brother's money, I shall have 
•}4 ^ much as he ; if his money be then increased by 
another £15, while mine is reduced by a like amount, 
he wiU have 3^ times as much as I; how much had 
we each at starting? 

19. The pay of one man per hour is to that of another as 

11*7 : 14*3, and the hours worked by the former are to 
those worked by the latter as 10*5 : 14*7. Divide £5 
between them in the ratio of their respective earnings. 

20. In the English system a circle is divided into 360 decrees, 

each degree into 60 mimUes, and each minute into 60 
ieccnda. In the French system each circle is divided 
into 4 gmdranta, each quadrant into 100 grades, each 
grade into 100 minuies, each minute into 100 seconds. 
Find (1) how many grades are equal to an angle of 60 
degrees ; (2) how many degrees are equal to an angle of 
90 grades ; (3) the relation of a degree to a grade ; (4) 
and of a French second to an Engl^h second ; (5) how 
many grades there are in the angle of a Pentagon ; (6) 
if one angle of a plaHe rectilineal triangle be 25 degrees, 
how many grades there are in the sum of the remaining 
angles ; (7) if the vertical angle of an isosceles triangle 
be 20 grades 15 minutes, the number of English seconds 
there are in each of the angles at the base. 

21. A metre is the 10.000.000 ^^ P*^ ^^ * quadrant of the earth's 

circumference, and is estimated as 39*3708 English 
inches. Find the length of the equatorial circle, and 
express it in English miles; find also the value of a 
grixde of that circle expressed in English inches. 
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HENSUBATION OF SUBFAOES AND 80LIDS. 

The Student should thoroughly master the following 
TJsBFUL Mbmoranda: — 

Mensuration of Surfaces. 

1. The area of any Paballelogram = 

the length of one of its sides x ths perpendietdar distance 
between it and the opposite side, 

2. A Rectangle is a parallelogram having one of its pairs of 

sides perpendicular to the other pair ; therefore 

the AREA of a Rectangle = the product of two of its adjacent sides. 

3. A Square is a rectangle having all its sides equal ; there- 
fore 

the AREA of a Square s= the square of one of its sides, 

or, 

one-half the product of its diagonals. 

4. lUie area of a Triangle is one-half that of a parallelogram 
on the same base and between the same parallels ; therefore 

^ ^ . _ hose X perpendicular height 
the AREA of a Triangle = s — 

If a, h, 6, represent the three sides of a triangle, then 
tJie area of the Tnangle = 

//a + b + c\ (a + b + c \ fa + b-^c ~\ Ja + bTc \ 

V \-~^') "" r~2 - «J "" v~2~ - V "" \—r- - V 

a-^b-^-c 
N.B, — If for — 2 we write «, the above formula may be 

shortened, thus 
tlie area of the Tiiangle = ^s {s-a) (s-b) («-c)i 



1 66 EXAMPLES AND EXERCISES 

5. The area of any EedUineal figure is equal to ihat of the 
triangles into which it may be divided ; therefore the area of 
such a figure may be found by adding together the areas of its 
component triangle& [See (4) above.] 

6. A Trapezium is an irregular figure having four rectilineal 
sides; and 

the AREA of a Trapezium = tJie mm of the areas of its two 
triangles; or, 

diagonal x the sum of the perpendiculars 

2 

7. A Trapezoid is a four-sided rectilineal figure having one 
pair of its opposite sides parallel ; and 

the AREA of a Trapezoid = the sum of the areas of its two 
triangles; or, 

= one-half the sum of the parallel sides x perpendicular distance 
between them. 

8. A RiOHT-ANQLED Triakqlb is ouc that contains a right- 
angle; and 

the square on the line which is opposite the right-angle is equal to 
the sum of the squares on the lines which contain the right- 
angle, 

9. In any circle^ the circumference = the diameter x 3*1416 

and, the diameter = the radius x 2 
and the area of the Circle = 

(1) the square of the radius x 3*1416 

or, (2) the square of the diameter x •7864', 

^«, the drcumferefMe the diamMer 
or, (3) ^ X 

or, (4) J of {the circumfereruce x the diameter) 
/K\ (i ^f ^^ circumfere nce) ^ 

10. The areas of two, or more, circles are to each other as the 
squares of their diameters; in other words, if there be four 
circles A, B, C7, A having diameters, a, h, c, d^ respectively. 
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then the areas of the circles A^ B, G, X>, will be to each other 
as a2 : 62 : c2 : (^2. 

11. A Sbotob of a Circle is the figure contained by two of its 
radii and the arc intercepted between them. 

In any given circle the area of the sector will vary directly 
with the size of the arc which helps to contain it ; therefore, in 
any given circle 

the area of a sector No, of degrees in the arc of the sector 

the area of the circle "" 360 

radius x Ufngth of arc 
the AREA of a sector = ■■ « 

12. !Z%e area between two concentric circles = 

(1) The difference of their separate areas ; 
or (2) SUM of their diameters x diffbbbnob of their diameters x 
•7854. 

N,B, — In this way th^e area of a circular ring may be found. 

13. The area of an ellipse =^ 

the product of the axes x *7854 

Mensuration of Solids. 

1. The VOLUME of a Pardllelqpiped = th>e area of one. of its 
sides X t?ie length of the perpendicular between that and the 
opposite side, 

2. A Cube is a parallelopiped which has all its sides squares ; 
therefore, . 

the VOLUME of a cube= the cube of one of its edges, 

N,B. — The SURFACE of a cube consists of six sides, the surface 
of each of which is found by squaring one of the edges 
of the cube ; therefore, 

tJie surface of a cube = 6 times the area of one side 

= 6 times the square of its edge 

3. The volume of a Cylinder = the area of the base x tlie per- 
pendidUar lieight, 

4. The volume of a Prism = the area of tJie base x theperpen- 
dicidar height. 
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N,B. 1. — In a prism, the base is considered to be one of 
" the ends ; " ue, one of the sides which are not neees- 
garUy rectangnlar. The prisms used in optics generally 
have triangular bases, and their perpendicular heights 
are measured from one of these triangular faces to the 
other. 

N.B. 2.— Combining (1) (2) (3) and (4), we find that the 
volume of a parallelqplped, or a cube, or a cylinder, or 
a prism, may he found by multiplying its base by its 
perpendicular height. 

5. The BUBFAOB of a paraUdopiped, a cylinder, or a prisma 
twice the area of the base + {tTie perimeter of the base x the per- 
pendicular height). 

6. Z^YOLUXBO/a BPHERBSs 

31416 
cube of diameter x — 5 — = 

cube of diameter x '5236. 

7. The volumes of two or m/yre spheres are to each other as 
the cubes of their diamsters ; in other words, if there be three 
spheres. A, B, C, haying diameters a, b, c, respectively, then 
the volumes of the cubes A, B, C, will be to each other as 
cfiib^: c*. 

8. The SURPAOB of a sphere = 

1) circumference x diameter; or, 

[2) the square of the diameter x 3*1416. 

9. The surfaces of two or more spheres are to each other as 
the squares of their diameters. 

10. The VOLUME of a ftramid = 
the area of the base x perpendicular height 

3 

11. The volume of a oone = 
ths area of the base x perpendicular height 

3 

12. The SURFACE of a pyramid or a cone = 

perimeter of base x slant height 
area of base + s 



ii 
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Example XOIZ. 

The diagonal of a certain rectangle is 17 feet in lengthy a)id 
WIS of its sides is 10 feet long. What is the area of the rec- 
tangle f 

Let a represent the other side of the figure ; 
theiil7»-10»+a» 
».«. 289=100+a" 
. -.289-100=0" 
i.e, 189=o' 
.'. a=V189 

• •. Answer^lO\/lS9=ld7\ aq. ft nearly. 

. Exercise 65. 

1. What is the surface of the upper and lower sides of a flat 

ring whose internal diameter is 2 ft. 6 in., and whose 
width is 5 in. ? 

2. Two sides of a field are paraUel, and measure respectively 

135 yd. and 91 yd. 2 ft. ; the distance between them 
is 101 yd. Express the area of the field in acres. 

3. The fronts of a row of 25 houses form the south side of one 

street, and the backs of them form the north side of the 
next street, parallel with the first ona The average 
frontage of each house is 17 ft., and the average width 
of the back premises is Id^ ft. ; the distance from front 
to rear is in each case 95 yd. ; find the acreage of the 
plot of land upon which these houses stand. 

4. The value of a circular copper plate whose diameter is 91 

in. is £5 ; what is the value of another circular plate 
whose radius is 65 in., and whose thickness is *7 of that 
of the other? 

5. A rectangular plate of copper is 15 in. long and 13 in. wide, 

and is worth a guinea. What is the value of the largest 
circular plate which can be cut out of it ? 

6. If the air which fills a cube, whose side measures 10 feet, 

be compressed within a globe whose diameter measures 
7^ ft, what simple fraction will express its density in 
the first case as compared with that in the second ? 

7. The amount of water condensed out of the atmosphere 

annually would cover to the depth of one mile an area 
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of 200,000 square miles. If this were collected into a 
liquid globe, what would be its radius ? 

8. A volume of merclny is 13|^ times heavier than the same 

volume of water. What would be th^ radras of a 
sphere of mercury i^hich should be equal in weight 
to that of the water sphere mentioned in Question 7 ? 

9. Thirteen t^ubic feet of air weigh 1 Ibi avoir. ; what will be 

the weight of air in Westminster Hall, which is 290 ft. 
long, 68 ft. wide, and 110 ft. high? 

10. The air which a sphere contains when full is found to 

weigh 100 grains; the pure . nitrogen which would fill 
it weighs 97 grains. Two uhequal spheres are now 
taken ; the one is filled with as much air as weighs 
500 grains, and the other with as much nitrogen as 
weighs 450 grains. Express, by a decimal, the ratio 
of the diameter of the nitrogen sphere to that of the 
air sphere. 

11. Huxley computes the weight of the atmosphere at 26,345,088 

tons, and the weight of 13 cubic feet (at the searlevel) at 
1 lb. avoir. If the atmosphere were of uniform depth 
and an even density, which should be to that now exist- 
ing at the sea-level as 1 : 4, what would be the depth 
of the hollow sphere of air which would then surround 
the earth ? 

12. Of 100 volumes of pure air 20*8 are oxygen, and the rest 

is nitrogen. If the oxygen in a given volume of air be 
formed into a sphere, and the nitrogen be formed into 
another sphere, what fraction would express the ratio 
of the radii of the two spheres ? 

13. What is the cost of carpeting a room whose opposite sides 

are parallel, the length of one side being 88*S ft., and 
the perpendicular upon it from the opposite side being 
101*6 ft, and the cost of the carpet per square yard 
being 6s. 3d. ? 
11 In a certain prison water is pumped by a horse which 
travels round in a circle whose diameter measures 14|^ 
yards. While the horse makes the journey 15 times 
a prisoner climbs the treadmill twice. The pumping 
power of the horse per hour is found to be eleven times 
that of the treadmill Express by a vulgar fraction the 
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relation of the work done by each revolution of the re- 
spective mills; find also the diameter of the wheel of 
the treadmill. 

15. There are two prisms of equal volume ; the base of one is 

an equilateral triangle, having a side of 17 inches ; that 
of the other is a regular hexagon, having a side of 12 
inche& Compare their respective heights. 

16. Two wooden cones of equal volumes displace volumes of 

water which are to each other as 17 : 18. If they float 
with their apices vertically over the centre of their bases, 
find the ratio of the circles which they make with the 
top of the water. 

17. And if the positions of the cones be then reversed, so that 

their apices be vertically under the centres of their bases, 
find the relation of the distances between their bases and 
the top of the water. 

18. If a cone and a cube contain equal volumes, find the value of 

. . base of cone ^ height of cone 

^ ' side of cube * ^ ^ side of cube 

the diagonal of the face of the cube being equal to the 
diameter of the base of the cone. 

19. A cone and a half-sphere stand upon equal bases and con- 

tain equal volumes ; find the value of 

height of cone 
radius of its base 

20. The top of a flower-pot measures 7 in., its base 4 in., its 

height 6 in. It is filled with earth and stands under a 
glass shade, the main part of which is cylindrical and 
measures 13 in. across at the bottom, but has its top 
shaped like a half-sphere ; its total height is 27 in. What 
is the volume of air enclosed beneath the glass shade ? 

21. A cubic foot of water weighs 1000 ounces, and the relative 

weights of air and the vapour of water are as 1 : 0*6235. 
If &e glass shade of Question 20 be filled with a mix- 
ture of air and watery vapour on a spring morning, what 
volume of the vapour must be present if the weight of 
the contents of the shade be found to be j- of a similar 
volume of dry air ? 
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Example 0. 

A roam is 21 ft, long and 16 ft. wide; wkcfi wiU he the length 
of a diagonal line dravm across the roomfi'om comer to comer. 

B c 



Here AB=16ft 
and BC=21 ft 

And, by Euc, I. 47, we know that 
AC«=ABHBC* 

=:256sq. ft. + 44l8q. ft 
=697 sq. ft 

.'.AC = V697sq. ft = 

26-4 ft. Armoer. 




Example 01. 

A hox is 8 ft, long, 6 ft. tpide, and 5 ft deep. Find the 
length of its diagonal. 

(i.) Find the diagonal of the bottom of the box, as in Example C. 
thus, 

diagonal of bottom^ \/8*+6' sq. ft =10 ft 

(ii.) Take this 10 ft as one of the sides of a new right-aneled triangle, 
the other side being the height of the box, and find the length of the 
hypotenuse ; thus, 

A^iswer=^ VwTP sq. ft = V125 sq. ft =11 18 ft. 



Example Oil. 

The dimensions of a cistern are ew 3 : 4 : 6 ; it is fvll of mne^ 
for which the ottmer will charge bs. a gallon. He is a mean man, 
and contrives to sell each gallon short by'l06192 of a cubic inch, 
and so receives for his wine the sum of £15000; wJiat are the 
dimensions of tJie cistern ? 

(i.) An imperial gallon contains 277*274 cub. in. 
• *• tile wine merchant's false gallon contains 

[277-274-106192=] 277-167808 cub in. 
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(ii) He is paid 6s. for each/a^6 gallon; 
. * . he is jpaid £15000 for (15000 x 4, i,e,) 60000 of these gallons ; 
. * . the cistern contained 277-167800 cub. in. x 60000 

(ilL) The dimensions of the cistern are as 3 : 4 : 5 ; 

let 3a = its height 
4a = its width 
5a = its depth 

then 3a X 4a X 5a = its cubic contents; 

i.e, 60a' = its cubic contents ; 
.•. 60a'=277.167808 cub. in. x 60000 
, 277-167808 cub, in. X 60000 
•*' "."" 60 

=277-167808 cub. in. x 1000 
=277167-808 cub. in. 

••. a =V277167-808cub.in. 

= 65*2 in. 
Therefore, 

depth of cisterns: 65-2 in. x 3= 195*6 in. ^ 

width of cistern =65-2 in. x 4=260-8 in. > Answer. 

length of cistern = 65*2 in. x 5 = 826 in. ) 

Example OIII. 

The dimensions of a rectangular box are as 2 J : 3J : 6 J, and to 
cover it with lead ai 9d, a sq, ft, mil cost lis. 7^d, more than to 
cover it with zinc at 7|df. a sq. ft. What are its dimensions f 

(i.)24 = lix2 1 

3J=lix8 } .•. 2i:3i:6i=2:3:5 
6J=lix5 ) 

(ii) Let 2a » its height 

then 3a SB its width; 
and 6a = its length i 

and . *. 2(3a+5a) x 2a = sq. ft in the surface of its sideSf 
and 3a X 5a =sq. ft. in the surface of its top, 

and da X 5a ssq. ft. in the surface of its bottom. 

Therefore the sq. ft. in its whole surface « 

[2(3a+6a) x 2a]+[3a x 5a] + [3a x 5a]- 

32a»+15a2 + 15a«= 

62a* 

(iii) The difference in the cost per sq. ft is (9d. - 7}d., %,eJ) l^d. 
. '. The number of sq. ft in the whole surface = — jtt — '=98 
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Bat the number of sq. ft In the whole surfaoe is represented by 

62a* (see iL above) 
.'. 62a?s93 sq. ft. 
.'. a*=|f sq. ft = t sq. ft. 

. •, a =s i^i sq. ft 

Therefore, the height^2y/i sq. ft.s245 ft nearly ) 

the width =3 Vi sq. ft =8*67 ft > Anstoer, 

the Imgth^^^i sq. ft =612 ft ) 



Example OIV. 

A 90und wave is spreading itself through a layer of air at the 
rate of 1100 ft. per second. At the end of 10 seconds it reaches 
air of a dij'erent elatticitp, and its velocity increases 10 per eeivt. 
Express by a fraction the ratio of the circular areas through which 
the wave spread itself during the second and tliird periods, of five 
seconds each, of its course. 

Let C be the centre from which the wave is spreading, and 
Let A, B, G, be the points, in one direction, which it has reached 
at the end of 5, 10, and 15 seconds respectively ; 

Then CA= 5500 ft. 
AB=5500ft. 

BG=Ht of 5500 ft. =6050 a 
And, 
during the SECOND period, the wave 
spreads oyer the surface contained 
between the circle AA' and the 
circle BB' ; 
and, 
during the THIRD period, it spreads 
over the surface contained between 
BB' and GG' ; 
therefore, 

surface of ring between AA^ and BB' 
-^'**^^'- surface of ring between BB' and GG' 
[CB+CA]x[CB-> CA]x 7854 . 
- [CG +-CB] X [CG - CB] X -7854 

1 1000x5500 sq. ft 
"17050x6050 sq.ft. 

200 
"341 
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Example OV. 

Wlien tike preuure remains constant^ the expansion of a gas is 
003665 of its volume for each additional degree of temperature. 
What is thai volume of gas wkich^ being raised 3* Centigrade in 
its temperature^ has a volume of 30*6 cubic indies f 

•003665s^ 
If 1 cub. ixL of gas have its temperatare raised 3** it will gain 
Uh^l tSr cub. in. ; 

its new volume will thus be 1^ cub. in«, 
therefore, 

1^ : 1 : : 30*i cub. in. : Answer. 

Answer =80 '8 cub. in. 

Exercise 66. 

1. What is the length of the diagonal of a'square foott 

2. What is the length of the diagonal of a cubic yard ? 

3. The diagonal of a square is 81 inches ; what is the length of 

its side 1 

4. The diagonal of one face of a cube is 15 inches; what is its 

cubic content) 
.5. A square and a circle have equal diameters ; express the area 
of the former as a decimal of the latter. 

6. A sphere and a cube have equal diameters ; express the peri- 

meter of the greatest circle of the former as a decimal of 
the perimeter of one face of the latter. 

7. The dimensions of a box are as 2*2 : 3*3 : 12*1, and it con- 

tains 22*638 cub. ft ; what is the length of its short 
side? 

8. Wbat is the length of the diagonal of a rectangular box 

whose length is 2^ ft, width 1 ft 8 in., and height 
1ft 3 in.! 

0. The dimensions of a rectangular reservoir are as 3 : 7 : 11, 
and it contains 25000 gallons. Find its depth, ex- 
pressed to the nearest incL 

10. To build a reservoir with brick, which costs 6^ a sq. ft, 
will be cheaper by J&50 than to build it with stone at T^d. 
per sq. ft The width of the reservoir, is to its height as 
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5 : 2, and its length is half as much again as its width. 
Find its dimensions to the nearest tenth of an inch. 

11. The intensity of a* sound is found to vary inversely as the 

square of its distance from the sounding body ; find a 
decimal number which shall express the relation of the 
intensity of a soimd which is heard 2^ seconds after its 
production to that of an exactly similar sound heard 3^ 
seconds after its production. 

12. The illuminating power of a candle varies inversely with 

the square of its distance from the illuminated body ; 
a sheet of white paper is placed vertically between two 
candles, and it is found that both sides of the paper are 
equally illuminated though one candle is 1^ times as far 
away from the paper as the other is. Compare their 
illuminating powers at equal distances. 

13. Hydrochloric acid contains equal volumes of hydrogen 

and chlorine. On a square sheet of paper, whose 
edge measures 18 inches, make an outer "frame" (or 
hollow square) to represent the volume of the hydrogen, 
while the central square enclosed by this frame shall 
represent the chlorine. 

14. Oil of vitriol consists of oxygen, hydrogen, and stQphur 

combined together in volumes, which are (in the order 
given above) as 1 : ^ : ^. Upon a square sheet of paper, 
whose side measures 15 inches, I wish to mark an outer 
" frame " (or hollow square) to represent the volume of 
the oxygen, a middle " frame " to represent the hydrogen, 
and a central " square '' to represent the sulphur. '\^iat 
will be the length of the outer edge of each of these 
figures? 

15. What is that volume of gas which, being made 5*" C. hotter, 

fiUs a cube whose edge measures 1*3 feet) 

16. What is that volume of gas which will fill a sphere, the 

diameter of which measures a metre, when its tempera- 
ture has been raised 10° C. ? 

17. After a body of gas has had its temperature lowered 15'' C, 

it fills 151 cub.' in. What was its volume before cooling f 

18. If a gaseous body be made to fill 21 cub. in. more by heat- 

ing it 1*" C.| what will be its volume after heating f 
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19. The volume of a gaseous body whose temperature is 16** C. 

is 100 cub. ft ; what would be its volume at 32° C. 

20. The difference between the volume of a gaseous body at 

16° C. and at 21° C. is 160 cub. in. ; what would be 
its volume at 10° C. ? 

21. The length of a bar of metal is to its width as 2*1 : 1*4 ; 

its width is to its thickness as 12*1 : 9*9. Express, by 
a fraction in its lowest terms, the ratio of the tiiickness 
of this bar to its lengths 

22. A man works for 10 hours and receives a guinea ; how 

much should another man receive who works 21 hours 
on a job for which the first man would receive 2s, 6d. 
per hour, but for which he himself receives pay per 
hour which is to that of the first man on the first job 
as 11 : lO^f 

23. In the year 1865 a man had two sons, one being 17 years 

old, and the other 14|- ; in that year he made his wiU, 
and provided that when he died his property should be 
divided between his sons in the inverse ratio of their 
ages. At last he died, and one son received JB2184, 
and the other £1904. How long did the old man live 
after making his will 1 

24. My clock is right at 12 o'clock on Tuesday at noon. The 

hour hand travels 25 per cent, too quickly, and the 
minute hand 20 per cent too slowly, at what real time 
will the two hands next be together? 

25. Two brothers go into business in the same year ; the elder 

makes 20 per cent, compound interest^ for three years; 
the younger makes 25 per cent, compound interest, dur- 
• ing the same period, and at the end thereof finds him- 
self as rich as his brother. What fraction, in its lowest 
terms, will express the ratio of the younger brother's 
capital to that of the elder) 

26. If I win a wager upon which I have staked a thousand 

guineas, I shall increase my wealth to ^^ of what it 
will be if I lose the bet If the bet be withdrawn, and 
the stakes returned, by what number must my total 
wealth then be multiplied to find the wealth I should 
have had if I had lost the bet 1 
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80ALE8 OF NOTATION. 

(1.) If we examine such a number as 8325, written accord- 
ing to the ordinary ^system of notation, we find that it is made 
up of 

5 units s 1 X 5 

2 tens ;s: 10 X 2 

3 hundreds s= 10^ x 3 
8 thousands = lO^ x 8 

In such a system the radix or liase is 10^ because the value 
of a figure becomes ten times greater when it is removed one 
place further to the Ufty and ten times less when it is removed 
one place further to the right 

But it is possible to use numbers other than ten for the 
radix of a system of notation — e,g.^ we might take eioht. We 
should then find that 

(3726)8 = 6 units + 2 eights + 7 times 8^ + 3 tunes 8> 
=:(6xl) + (2x8) + (7x82) + (3x83) 

which may be expressed in the ordinary scale, thus — 

«: 6 + 16 •9-448 +1536 
» 2006. 

(2.) We have here transformed a number expressed by the 
scale whose radix is eight into one whose scale is ten. Let us 
now again transform the number thus f oimd into its original 
scale. It may be done thus : — 

2006 = 2006 nnita 
Dividing 2006 by 8, we find that 

2006 units = 250 eights + 6 unita 
Dividing 250 by 8, we find that 

250 eight8 + 6 unit8 = 3l times 8^ + 2 eight8 + 6 units. 
Dividing 31 by 8, we find that 

31 times S^ -^ 2 eights -i- e ?im^« » 3 times 8^ + 7 times 8* + 
2 eights + 6 units ^-^ (3726%. 
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8 I 2006 
The whole operation may be I 8 | 250 --6 



shown thus— 



8 31-2-6 



3-7-2-6 
Anstcer = (3726)8 

(3.) The following is a list of the scales haying radices less 
than 13:— 

The scale is termed 

Binary when the radix is 2 Odonary when the radix is 8 

Nonary „ „ „ „ 9 
Denary „ „ „ „ 10 
Undenary 11 



Quaternary „ 




, ,, 4 


Quinary ,i 


>} } 


. » 5 


Senary „ 


»> 1 


, „ 6 


Septenary „ 


n i 


. „7 



Duodenary 



» 


M 


99 


» 


» 


» 


>> 


>J 


J» 


» 


99 


)} 



» 



» 



12 



7 169-2 



7 19-6-2 
1-2-6-2 



Example OVI. 

Transform 485 /rom ^Ae denary to the septenary scaler and 
prove the result by converting it into the denary scale. 
Ist Operation. Froot 

7 I 485 1262 

__7 
9 

_1_ 
69 
7 
^luu^ (1262), 486 

N,B, — The method of the proof is exactly the same as that for the 
conversion ol£ s. d, io pence. 

Example OVII. 

Transform 4251 from the senainf to the denary scale, 
Ist Operatioiu Proof. 

4261 6 I 967 

6 6 1 161-1 

26 
6 

16L 
6 



6 26-6-1 



4-2-6-1 



An8, 967 



=(4261)e 
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Example OVm. 

Tramform 71385 frcm the nonary to the quinary scaler and 

prove the result 

Xefhod. 

(L) Transform the given number into the denary eeale : — 

71385 

9 (iL) Transform the result from the denary scale 

64 to the quinary sea4e» 

9 5 146976 

679 5 19395-1 

1 511879-0-1 



5219 



5 1375-4-0-1 
^ 5 176-0-4-0-1 



^^^ 5 115-0-0-4-0-1 

3-.0-0-0-4-0-1 

^it«t0«r = (8000401)s. 

ProQt 

To prove the above^ the 3000401 in the quinary scale must he expressed 
in the nonary scale. 
This may be done in two ways ; thna — 

let Method. 

(a) 3000401 (qninaiy scale) =46976 (denary ficale). 
5 
15" (b) 46976 (denary scale) =71885 (nonary scale). 

_1 9 146976 

75 9 I 5219-5 

-1 9 1579-8- 5 

^75 9 164-3-8-5 

ISTT 1-1-Z-B-5 
5 



9395 
6 

46976 



SdVethod. 



The 3000401 (qninary scale) may be directly converted into the 
nonary scale, if at each step of the operation it be carefully remem- 
bered that the value of each digit in the 3000401 is/i;e (NOT ten) times 
what it would be if its place were one further to the right. The 
work may thus be exhibited : — 
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9 13000401 
9 I 131334-5 
9 14304-8-6 



9 224-3-8-5 



9 1 12-1-3-8-5 



0-7-1-3-8-5 
.*. (3000401). =(71385)^ 

Example OIZ. 

Add together 527, 631, 73, and 405 in the octonary scale; 
transform the sum into tJie quaternary scale^ and multiply the 
result by 3. 

(i.) 527\ (ii) 4 | 2060 (octonary scale). 



631 4 

73 Woctonary scale). a 

405 * * 

2060. 



414-0 



103-0-0 



4 I 20-3-0-0 



4jjt-0-3-0-0 

1-0-0-3-0-0 
/. (2060)s= (100300)4, 
(iii) 100300 (quaternary scale). 
3 

^/t«.= 802100 (quaternary scale). 

Example OX. 

Multiply 6527 in tJie octonary scale by 1S6 in the same scale, 

and divide the product by 6. 

(i ) 6527 (octonary scale). 

135 (octonary scale). (il) 6 | 1154233 (octonary scale). 

. 41263 "^147804-4 Ans. 

24005 
6527 
1154233 

Example OZL 

Divide 20066364 by 423, both numbers being unitten in the 
septenary scale, 

423) 20066864 (81526 Answer. 
1602 

1046 
423 

823d 

3051 

1526 

1146 

3504 
3504 
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Example OZn. 

The exchange at Paris upon London U ai the raie of 25*70 
francs for £1 sterling^ and at the same place upon Milan it is at 
the rate of ^0 francs for 42 Austrian lire. How many Austrian 
lire should he paid for £50 in English gddt 

Ut Method. (First Principles.) . 
25*70 francs =£1 

lfranc=£^:^ 

1 20 

.*. 20£rancs=£2g:jx20 = £267 

But 20 francs =42 Austrian lire. 

.20 



• • 



=42 Austrian lire. 



25*7 

• '. £20s42 Austrian lire X 257 
42 Austrian lire x 257 



.% £1 = 
.'. £60 



20 

42 Austrian lire X 25-7x50 

20 

42x25*7x50 . ^ . ,. 

- Austrian lire. 



"" 20x10 

«2608*5 AuBtriw lize. Answer. 

2d Method. (ChamBule). 

£1=257 francs.) , 257x42x50 
20 francs =42 lire. > •*• *— 20 
« lire B £50. ) = 2698*5 

• *. Answer =tt&M'5)irt. 
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Example OXIIL 

If I g6 io Paris ivith 85 sovereigns^ 13 ha^f-sovereigns, and 
5 JuUf-erovmSf and spend there § of the money ; hofc much money 
{expressed in frames and decimals of a franc) shall J bring hack 
with me after dedueUng £5 for raUwdy faref The exchange is 
2b francs 15 centimes per £1. 

The value of 85 soys. + 13 h. soys +5 h. crowns =£92'126. 
Now if I spend | of my money/ 1 have i of it remaining. 
• *• I haTe remaining i of £92125 

=£30-7081 
.-. I return with (£30708$ -£5=) £25-708$. 
But £1 = 25*15 francs. 
••• £25-708$= 2515 francs x 25*7088. 

= 25*15 francs x [25*7 + '008$]. 

= [25*15 francs x 25*7] + [25*15 francs x 7}^]. 

=646*355 francsH- '20958$ francs. 

=646'56i58$ francs. Answer. 

N,B, — The student should carefully note the method here pursued 



multiplying Dy a arcuiatm^ aecinuu. 10 a stuaent wno nas leai 
hy preyious observation, tnat *8$=|, the above working needs no 
explanation. 

The difficulty in multiplving by the circulating decimal may also 
be avoided by the methoa following : — 

«r^,/v«& 25*708$x3 
25*7088= 3 

77125 

* 3 

A» « « ^-^ A» >*/i«A 25*16 francs x 77*125 
.% 25*15.franc8X 25*708$ s g 

1939-69 375^. 
= Q francs. 

=646*56458$ firanei. 

In this ease, the key to the method is the fact that any decimal num- 
ber which ends in $ mav be made into a non-recurnng decipial by 
multiplying it by 3 ; so also may a decimal number ending in 6. 
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Example OZIV. 

* If 10 ihxl&rB = Z1'Afr<mc»; 10 gtdden^£l ; JBIO = 46 acudi/ 
and 100 gtdden^26d francs; how many ihalei'8 are worth 51 
Bcudi f 

By Ohain Bnle. 

10 thalers = 37 '4 francs. 'X 
253 francs = 100 gulden. I _ 10x258x10x10x51 

10galden=£l. V'. «- 37*4x100x46 

£10 =46 8cadL I =75 

51 scudi =zx thalera. J 

.*. ^iui00r=75 fhabn. 

N^. — ^The student will find it convenient to test his answera, 
whenever possible, by comparing them with the question. In thia 
way he will detect gross mistakes, if there be any, at a glancet For 
example, let us test the answer 75 thaleri. 

By the question we see that 

100 gulden =253 francs ; 
. *. 10 gulden=25'3 francs ; 
t.e. £1 = 25*3 francs. 

• '. 10 thalers (or 37*4 francs =:a6ott< 1^ of 25*3 francs) =a&oii^ £1). 
. •. 75 thalexs=£li x 7i=a little aver £lh 

Now £10=46 scudi; 
£11 =4-6 scudi X 11 
=50*6soudi; 
. *. a little over £11 = 51 scudi, 
ix. 75 thalers =11 scudi, 
and this agrees with the terms of the question. « 

Example OZV. 

[Civil Service Papers,'] 

A and B darting at opposite earners of a square^ whose side 
is 100 yds. long, walk round it in the same direction ; A walks 
19 yds, while B walks 16 ; a^ tohatpart of the square will ihsy 
he together y and what number of times will each have passed the 
eoTMir from whence he started^ B J L J* 



Let A and B be the points from which A 
and B start respectively, and let the direc- | 
tion in which they move be indicated by the 
arrows. 



t 



-♦ A 
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^) Before A overtakes B he will have to gain 200 yds. upon him ; 

Now when A has walked 19 yds. he has gained 3 yds. : 

200x 19 
.'.to gain 200 yds. he must walk — « — yds., ue, 

12661 yds. = 100 yds. x 12J. 
But the distance round the square =400 yds. 
. '. A must have travelled 3 times round the square, and I of the 
distance from A to P, 
(iL) While A travels 19 yds., B travels 16 yds. ; 

. •. While A travels 1266} yds., B travels H of 1266} vds., 

».e. 1066} yds., ».e. ttvice round the squarSf and 266} yds. farther. 

Therefore, counting the starting as once, A vnll pass point A four 
timeSf and B will pass point ^ &ree times, and they wtll be together 
at a point sUimtea twice aa far from A as it is from P. Answer. 

Example OZVL 

[Civil Service.] 

A person shooting at a target, distant 550 yds., hears the 
huUet strike the target 4 sees, after he fires. A spectator, equally 
distant from the target and the shooter, hears the shot strike the 
target 2J sees, after he hears the report. Find the velocity of 
sound. 

Let T represent the Target. ) 

M „ the Marksman, \M S T 

S ,, the Spectator. ) 

Then the distance MT=550 yds. = 1650 ft 

The time required for the hullet to travel from M to T+the time 
required by the sound to travel from T to M=4 sees. 

Now a person at S hears the report at M as long after the explosion 
occurs as the sound would take to travel from M to S ; 

Therefore, 

The interval between the reports reaching S and the actual occur- 
rence of the collision at T is less than the time occupied by the pas- 
sage of the bullet over the distance MT, by the time required for 
sound to ^ass over the space MS. 

Again, in order that tne report of the collision at T may reach the 
spectator at S, the sound must pass from T to S ; but to reach the 
marksman at M, it must travel tne distance TM; differences SM. 

Therefore, the 1^ sees, (which is the difference between the periods, 

4 sees, and 2} sees,, given in the question) is the time occupied by 

sound in travelling over twice the distance MS; i.e,, the distance 

MT ; i,e., 1650 a 

1650 ft. 
.'. The velocity of sound per seconds — ,,— ' = 11C0 ft. Ans. 
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Example OXVII. 

A trains eonaiding of nine carriages and an engine, each 
30/^. long and 2 ft. apart, and travelling 10 milea per hour, is 
overtaken by a similcur train proceeding at 15 miles per hour. 
At what intervcds of time wiU the carriages of the one train he 
brought exactly alongside those of the other f 

(L) The speed of the quicker train per hour is 5 miles more than 

that of the slower ; 
(ii.) By making a diagram, the student will see that in order to 

bring the carriages successiyely alongside, it is necessary that 

the quicker tram should gain 32 ft. 

Therefore 

5 miles : 32 ft. : : 60 minutes : Answer. 

60 minutes X 32 
y Answer-. 5x1760x3 



Example OZVin. 

Two houses stand side by side, one being buHt of bricks which 
are 5| inches thick, and the other of freestone blocks which are 
11 J inches thick. The front walls are 66 J feet high. How 
many times will the pointing of the front wcJls of the two houses 
be in the same straight line ? 

(i.) It is first necessary to find the L.C.M. of 5| in. and 11} in. 

5J X 5«27 ( . •. the L.C.M. of 27 and 46 will be the L.C.M. of 
and ll| X 4=s46 t &( and 11}. 

t.e., 136 is the L.C.M. of 6| and 11}. 

Therefore, the pointing of the one house will correspond with that 
of the other house, at intervals of 135 inches. 

(ii.) Therefore ^nwwr = ^^05^^ ' 

(561 X 12) inches. 
"" 135 inches. 

225x12 
-4x135 
=5 
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Example OXIZ. 

What is the least number of geography hooka \ in, thicks and 
history hooks \\ in. thick, which must he piled in respective 
columns in order to make a perfectly level surface with a number 
of Bihles which are l^in, thick 9 

(i.) Find the L.C.M..of {, U, If. 

11 V t-2 \ ••• L.C.M. of 3, 4, 8=L.C.M. of i li, If 
If X 5=8 i *-^-' 24=L.C.M. of f, IJ, If. 

Therefore, the height of the surface required is 24 inches. 

(iL) Now 24 -r }=32, the number of geography books. ) j„«,^^ 
and 24-^14=18, the number of history books. J -^«««5r. 



Example OXX. 

/ am thinking of huying three pieces of land, and I find thai 
the price of the first and third together would he ^ thai of the 
second, while the price of the first and second together would he 
4 1 that of the third. The first piece alone would cost £^^, 
What vnll he the price of the three pieces in all? 

Let A represent price of first piece. 
B ,, „ second piece. 

C „ „ third ^lece. 

Tlien 

(i.) A+C=fofB. 

•>., £66 + C= f of B. 

.-. £86=r(f of B)-C (i.) 

(ii.) A+B=4|ofC. 
£e6 + B= 4|of C. 
.-. £66=(4| of C)-B (ii.) 

Combining (I) and (ii.), we get 

(fofB)-C=(4iofC)-B. 
.'. (fofB) + B=(4SofC) + C. 
.*. 3B=8C, 

or, B=-3- 
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Now, by (iL) we haye 

£e6+B=4}ofa 

f.e..£66+^=«ofC. 

.•• £66=(4|o£C)-^ 

=2o£C. 
.'. £33=C. 
And, by (i) 

A+C=lofB. 
U^ £66+£33=|ofB. 
f.«., £99=*ofB. 
.-. £SS^B. 

»*. Aniwer=£66+£SS+£33. 
=£187. 

Example OXZI. 

A person invested part of £20,000 in 3 per cent, stock at 85, 
and the remainder in'i per cent, stock o^ 115. He finds that if 
he had invested 391 times as much in each kind of stock his 
annual income would have been £274,900. What amount did 
he actually invest in each kind of stock f 

(i.) The income on 391 times £20,000 =£274,900. 

£274,900 

And, therefore, 

274 900 
the average rate per cent, on his investment = ogi * ooo 

2749 

""782 

=3Kf. 

(iL) Now, the real rate per cent, obtained hy investing in the 3 per 
cents at S&=-^oiS 

— 3fJ4* 
And the real rate per cent, obtained by investing in the 4 per 

ce»^*a<115=jYjOf 4 

=3Ji 
=3f«. 
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(iiL) Ciombining (i.) and (iL) we find that 

(A.) Every £100 invested in the 3 per cents cives an 
annual income which is [3f i$ - 3fj|, i,e.] ^ above 
the average income on that sum ; 
(B.) Every £100 invested in the 4 per cents gives an 
annual income which is [mi - 3f(|, t.e.] ^ below 
the average income on that sum. 
But the excess obtained in the one stock is balanced by the 

' loss in the other ; 
• *. Since the excess of income obtained by investing a ffiven 
sum in the 3 per cents : the less by investing an equafsum 
in the 4 per cents : : ^Vr - r/^t 
it follows that, when the excess m the one case balances the 
I loss in the other, the sums invested are in the inverse pro- 

I portion of the gun and loss respectively ; 

.'.the sum in-^ |the ram in-^ |108iperoent.'^ | galApereent. 
. vested in the > : \ vested in the > : : ^ in the 4 per > : \ in the 3 per 
3 per cents, j \ 4 per cents, j \ cents. j \ cents. 

in other words, 

the sum invested in ) . ( the sum invested in ) . . 39 11 
the 3 per cents, i ' \ the 4 per cents, f ' * ttt ' rn 

N.B.— £29 : £11=29 tons : 11 tons 
or, 29 miles : 11 miles 
or, 29 thousands : 11 thousands 
or, 29 : 11 

In the same way, 

20 fifths : II fifths = 29 : 11 

and also 

AV :t% = 29:11 

We have, therefore, 

the ram invested in ) . (the ram invested in I . . no . n 
the 3 per cents. f'X the 4 per cents, f " ^ * ^^ 

Therefore, 
Out of every £40 invested, £29 were invested in the 3 per 

cents and £11 in the 4 per cents ; 
The tmswer will therefore be found by dividing the £20^000 

into two parts, which shall be to each other as 29 : II 

• A^^^^ i £14500 invested in the 3 per cents 

EXSRCIBE 67. 

*1. The estate of a bankrupt, £21,000, is to be divided among 
four creditors, whose debts are — A's to B's as 2 : 3, B's 

* Dublin University Examination Papers, 1868. 
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to C's as 4 : 5, C's to D's as 6 : 7 ; whait must ^ach 

receive t 
*2. Lead is 14*5 as heavy as water, and a cubic foot of water 

weighs 62*3 lbs. avoirdupois; from these data calculate 

the weight of a leaden sphere the radius of which is 

9 inches. 
*3. Find the cube root of f to seven places of decimals. 
*4. Reduce to its simplest form — 

3 + ^5 8-^/20 
3-^5 "" 8 + V20 

1*6. One room contains 18 sq. yds., 3 sq. ft., 19 in. ; a second, 
42 sq. yds., 8 ft, 11 in. ; a third, 29 sq. yds., 5 ft., 
100 in. What must be added or subtracted in each 
case to make the rooms of the average size f 

6. A silversmith made a certain number of tea-spoons weighing 

26 lbs. 10 oz. 13 dwts., and a certain number of table- 
spoons weighing 38 lbs. 10 oz. 11 dwts. 18 grs. ; find 
the cost of all the spoons at £3, 17s. lid. per oz. 
State the different methods employed in subtraction, and 
give your reasons for preferring one of them to another. 

7. A farmer rents a farm of 400 acres on the following terms : 

He pays as rent 100 qrs. of wheat, 75 qrs. of barley, and 
60 qrs. of oats, the price of wheat, barley, and oats being 
respectively 498. 6d., 30s. 8d., and 19s. 2d. per quarter. 
Give his average rent per acre in £ s. d. 

8. Make out the following bill:-^5 tons of coal at 15s. 6d. 

per ton, carriage of same at 2s. 6d. per ton — 2 trucks of 
gravel (t.e. ll|- tons) at 5s. per ton, carriage of same at 
2s. 6d. per ton. 
What are the two different kinds of practice called f 
Which kind is mostly used in bills of pareels t Give 
reasons for your answer. 

9. Find the change out of a £10 note after paying the follow- 

ing bill : — 12^ yds. of flannel at Is. 6d. per yd., 37 yds. 

* Dublin Uniyersity Examination Papers, 1868. 
t (^uestionB 6 to 20 are taken from the Examination of Fentale 
Candidates for admissiou into Training Colleges, Midsunimer 1882. 
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of calico at Is. 0^ per yd, 21 yds. of muslin at 2»i 4f(L 
per yd., 18 yds. of linen at 2s. 6d. per yd. 
What is a Bill of Parcels f What else is it sometimes 
called t What roles of mental arithmetic can be applied 
in finding the amounts of the items 9 

10. Find by practice the rent of 311 acres 3 roods 26 perches 

at 5s. 8^1 per rood. 
What rule does practice depend upon t And how is that 
rule simplified by it f 

11. A bankrupt can pay only 12s. 6d. in the pound, and 

his debts amount to £1537, 3s. 4d. ; what is his 
estate worth 1 How much will be pud on a debt of 
£276, lis. 6d.f 
What is meant by an *' aliqtiot " part f 

12. The planting of a rood of ground cost £28, Ss. 4d. ; what 

was paid for planting 23 acres, 3 roods, 24 perches, and 
11 sq. yds.? 
Explain and define measuref fador, muLUple^ euh-vmiUiple. 

13. Bought 176 yds. 2 qrs. 2 nails, 1^ in. at 18s. 9d. per English 

dl ( a 5 quarters) ; what is the gain or loss in selling 
at 6d. per inch. 
Explain the terms ^0^ and loss^-prqfU and loss per cent 

14. If the road in front of a row of houses, three-quarters of a 

mile long, be repaired at a- cost of £7, 9s. 6d., what 
portion of the expense should be paid by an inhabitant 
whose premises have a frontage of 18 ydjs. 2 ft. f 
Explain the difference between ^* ratio" and *^ proportion." 
How many kinds of proportion are there f State and 
explain the names given to the several parts in a propor- 
tion sum. 

15. An engine of 16 horse-power can pump out |ths of the 

water in a reservoir in 3 days, working 7 hours a day. 
In how many days wiU an engine of 15 horse-power, 
working 8 hours a day, empty the reservoir? 
By what methods can the work be shortened in a propor- 
tion sum ? Explain why these methods are correct. 

16. Two-sevenths of a farm is sown with wheat, four-ninths of 

it is pasture, and the remainder, woodland, contains 24 
acres, 2 roods, 7 perches. Find the size of the farm. 
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What ifi a fraction 1 jSTame the different kinds of vulgar 
fractions, and distinguish between them. 

17. If the owner of y^ths of a ship sold (^ of f)ths of his 

share for £^^, what was the value of (Is of |)ths of 

the whole ship at the same rate f 
Give and explain the names of the different parts of a 
vulgar fraction, and show their relations to each other, 
and to the integer. 

18. How much will remain of ^ of £25*2, after the following 

articles have been paid for : viz. 1| yds. of cloth at £0*8 
per yd., and 12*2 yds. of linen at £0*125 per yd. ? Give 
the answer in decimal form. 
Name the different kinds of decimals, and distinguish be- 
tween them. 

19. In what time will £436, 10s. amount to £568, 18'ls. at 

7 per cent per annum, simple interest 1 
Define principcUf amount^ interest (simple and compound), 
discount, stocksj annuities. 

20. A fanner mixes wheat ; 9| qrs. at 388. 6d, the same quan- 

tity at 40& 6d., and at 42s. 9d. per quarter, and 24| qrs. 
at 45s., and the same quantity at 47s. per quarter. 
What is the average price of the mixture ? 
What is a percentage ? an average f 
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EXAMINATION PAPERS. 



Society of Arts ExaminatioiL 

1880. 



Paper 1. 

[Three hours allowed.] 
The working must be shown in all eases, 

1. A man, by working 292 days 6 hours in the past year, has 
earned at the rate of 6s. 5^. per day of 10 hours. Find, by practice, 
the amount of the year's earnings. 

2. Divide 111 into three parts in the proportion of J, \, J. 

3. If 5 sovs. 7 fior. 4 mils, would be the value of 23 yards of silk, 
how many yards are worth j£4, 15s. 7d. 1 

4 Find the amount, by compound interest, of £273, 13s. 8d. for 
two years at 3 J per cent per annum. 

5. Find a smgle vulgar fraction equivalent to iV+M+Af""!* 
and convert the result into a decimal of six places. 

6. Simplify ^q^. 

7. What sum will yield ;£36, 18s. 5d. simple interest, in 3| years, 
at H P^r cent per annum ? 

8. Find the true and also the mercantile discount on j£56, due 
eight months hence at 7^ per cent per annum ; and show that the 
mercantile discount exceed^ the true discount by the interest of the 
true discount 

9. A merchant bought 16 puncheons of brandy at 207 francs |)er 
puncheon, and sold 11 puncheons of it at 231 francs ; at what price 
must he sell the remainder to gain 12^ per cent on the whole f 
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10. If by selling cotton at the rate of 484 francs for seven bales, 
a trader gains 4^ per cent, what will be his gain per cent by selling 
it at the rate of 616 francs for nine bales ? 

11. Calculate bj practice '90095 of £2y 128. 6|d. 

12. Divide £69, lis. 6d. into three parts, making the first a guinea 
more than the second, and the second half-a-sovereign less than the 
third. 

13. A father, being five times as old as his son, is 42 years older 
than his son ; what is the boy's age ? 

14. Bought a joint of beef wei^iing 13^ lb., and a leg of mutton 
weighing 9 lb. 6 oz. ; the beef came to 4a. more than the mutton, 
and the two joints together to 19s. 7^. Make out a bill, specifying 
the prices per lb. 

15. What rate per cent interest is obtained by investing £370 in 
3^ per cent, stock at 80 ? 

16. A person invested £460 in 3} per cent stock at 80^ ; what 
sum was invested in 4^ per cent stock at 102f by another person 
who obtained thereby the same amount of income f 

17. Suppose the price of an article to be 7*27 per cent cheaper 
now than it was formerly ; how much per cent dearer was it for- 
merly than it is now 7 

18. The cost price of a quantity of goods is £10, 4s. 3d. ; at what 
rate per cent, profit must they be sold, that the greatest common 
measure of the cost price and selling price may be 10s. 9d., and their 
least common multiple £234, 17s. 9d. ? 

19. A pianoforte was sold at a profit of £9, 16s. ; and it was 
observed tliat one-seventh of the number of pounds in the cost price 
was one-ninth of the number of guineas in the selling price. Find 
the cost price. 

20. A person invested part of £1000 in 3^ per cent stock at 80, 
and the remainder in 5 per cent stock at 112, and his joint income 
from both was £44, Is. 3d. What was the amount of each in- 
vestment ? 

EzamizLation in the Schools for the Education of the 
Children of Wesleyan Methodists. 

Paper 2. 
UPPER SCHOOL EXAMINATION. 

June 1876. 

1. How many times are 9 lbs. 13 dwts. 21 grs. contained in 135 
lbs. 10 oz. 8 dwts. 3 grs. ; and 7 sq. f t 38 sq. ins. in 8 poles 19 sq. 
yds. 4 sq. ft 72 sq. ins. ? 
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2. Simplify y Li.4.V *^d reduce J of £44, 178. to the fraction of 

£292. 

3. If ^ of my possessions consiets of land, A of Government stock, 
and the remainder which is in the bank is £352 ; what am I worth ? 

4. Find the cost of 1734 articles at £11, 19s. 10^. each. Also of 
1 ton 3 qrs. 16 lbs. at £11, lis. 6d. per cwt 

5. If a boy does half as much work as a woman and one-thir«l as 
much as a man, and 15 men 12 women and 10 boys complete a piece 
of work in 300 days ; in what time will 20 men 14 women and 15 
boys finish the same ? 

6. Multiply 2-546 by -00042 and divide *01 by *l601 and 8 01504 
by -099. 

7. Reduce £2, 13s. 7^. to a decimal of £10 ; *30455 to a vulgar 

fraction ; and find the value of *1469 of a furlong. 

8. Find the compound Interest on £250 for 2^ years at 5 per cent. 
At what rate per cent, will £184 amount to £213, 18s. in 3^ years 
simple interest ] 

9. An increase of lOd. in the price per lb. makes a difference of 
8 in the rate per cent of profit. At what price must a cwt. be sold 
so as to gain 15 per cent. ? 

10. A gentleman delays making an investment in consols, and 
by so doing gains 3s. 2d. of annual income by the funds falling from 
91^ to 90}. Find the sum invested. 

11. A man rows a distance of 6^ miles in 2 hrs. 36 min. against 
a stream running at the rate of 2^ miles an hour. How long would 
he have taken to row the same distance with the stream 7 

12. The weight of a cubic inch of water is 252*458 grains. Find 
the percentage of error that arises from taking a cubic foot to weigh 
1000 ounces. 



Paper 3. 

LOWER SCHOOL EXAMINATION. 

June 1876. 

1. Add together eighty millions sixty-seven thousand and eighteen ; 
nine millions seven hundred and sixteen. 

2. Multiply 56,380,477 by 35, and 67,836,479 by 78,539. Divide 
935,384,767 by 37, and 237,876,093 by 5605. 

a Reduce £127, 16s. 8Jd. to farthings; 89 tons 17 cwt. 27 lbs. 
15 oz. to ounces ; 95 gall. 1 pt. 2 gills to gills. 
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4. Multiply £», 10s. 11^. by 86 ; and divide 85 ac 3 r. 27 po. 
8 yd. 8 ft. 45 in. by 246. 

5. Find the nearest sum of money to j£197, IIsl 6d. that can be 
divided by 23 without lemainder. How many sovereigns, half- 
sovereigns, crowns, florins, shillings, sixpences, and threepences, and 
of each an equal number, are there in ;£67, 16s. 3d. ? 

6. Find the greatest common measure of 93,883 and 166,581, and 
the least common multiple of 7455 and 18,744. 

7. Reduce to lowest terms }^t} and -fff^i^ and arrange in 
order of magnitude ^}, }^, K. 

21 If 

8. Simplify ^+*^^7|""^~2i and ^of £», 88. 5id. - ^ 

10-Hiof5 ^* ^ 

of y/ of ^£2, Os. 6d. 

9. Divide •0003738028 by •0476 and multiply 43*291 by 6-2i Add 

together *03125 of jm + '729 of 6s. 2d. -f *729 of ;£2, Is. 3d. 

10. Find by practice the cost of 17 tons 12 cwt 3 qrs. 18 lbs. at 
£6, 158. 9d. per cwt. 

11. If 37 tons are carried 57 miles for £^^ 15s. 9d., what weight 
can be carried 83 miles for £il, 158. 9d. ? 

12. Find the simple interest- on j£654, 28. 6d. for 4^ yean at 4^ 
per cent ; and the present worth of j£1250, lOs. due S^ years hence 
at 3| per cent 



College of Preceptors' School Examinations.* 

CHRISTMAS, 1880. 
Examinen—V, Magnus, B.So., B.A., and E. Pinohbs, B.A., L.C.P. 



Paper 4. 

UNITED WESTMINSTER SCHOOLS—THE DAY SCHOOL. 

Upper Third and Lower Fourth. 

1. Multiply 23,417 by 3152, and verify the result by division. 

2. A man's income is £d^ 5s. lOd. the year ; how much does he 
get every day ? 

* These papers show what may fnirly be expected of the children in a good middle- 
clnss school. 
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3. A cask of wine fills 23 dozen bottles, and 6 bottles make up a 
gallon ; how many gallons of wine are contained in the cask ? 

4. If a pint of wine is worth Is. 3d., what is the value of the cask 
of wine in the previous question ? 

5. Simplify l+J+^+l+jV-hflf 

6. Simplify 2+-TTT' ^^^ ^^ ^^ remainder left on dividing 

60,000,000 by 21. 

7. If a man walk 11 yards in 6 seconds, in how long a time will 
he walk 19 miles ? 

8. Find the value of a parcel consisting of 20 gross of pens at 4d. 
the dozen, 500 quires of paper at 3s. the ream, 17^ lbs. of wax at 
Is. 6d. the lb., and a pint and a half of ink at 5s. 6d. the gallon. 

PwptT 5, 
Uffeb and Middle Fourth. 

[Not more than eighl questions to be answered. Boys of the Upper Fourth 

to do the last eight questions.] 

1. A man purchases 217 yards of doth at 68. 8d. the yard. Not 
paying for it till 2^ years after the purchase, he is charged simple 
interest at the rate of 5 per cent What is the whole amount he 
pays for the cloth ? 

2. Find the value of f of a guinea + 1^ of ^3, 15s. Od. + ^ of 
^8, 58. Od. 

3. If a block of zinc, weighing 3 cwt. 14 lbs., is worth £5, 16s. 8d., 
find the value of 2^ lbs. of zinc. 

4. Simplify j+l+i-H I A \h' , , . . 

5. Multiply 3f oy 4^, and divide the product by the sum of 

3i + 21 + i. 

6. If a man walk 11 yards in 6 seconds, in how long a time will 

he walk 19 miles ? 

7. If 3 men can write 72,000 words in 2 days, working 8 hours a 
ay 

a day? 



day ; how many words can 4 men write in 3 days, working 5 hours 



. 2 days, w 
in 3 days, 



8. Simplify 2+———, and reduce the result to a decimal correct 

to 7 places of decimals. 

9. One metre measures 39*37 inches. Reduce 5*75 metres to 
yards, feet, and inches. 

10. Reduce to decimals the following vulgar fractions : — ^, ^, 

TTAffJ S2oOO* 
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Fwper 6, 
Fifth. 

1. Find the value of f of a guinea + A o^ ^^i l^^* Od. -f ^ of 
J^y 58. Od. 

2. A man sells a house for ^£2350, and gains 8 per cent on its 
cost price ; what did ho give for the house ? 

3. If a block of zinc, weighing 3 cwt. 14 lbs., is worth £b^ 16s. 8d., 
find the value of 2^ lbs. 

4. If 20 nuts can be exchanged for 3 apples, and 48 apples for 
3 lbs. of grapes, and if 2 lbs. of grapes can be exchanged for 16 pears ; 
find the price of 100 nuts, if pears are sold at the rate of 4 for 
sixpence. 

5. Beduce to decimals the following vulgar fractions : — 

6. In how long a time will ^^140 amount to ^£3080 at 4 per cent, 
simple interest. 



7. Simplify ?tt^3^X2j. 



8. A vessel 4 feet long, 1 foot deep, and 1 foot broad, is filled with 
water, and is found to weigh 275 lbs., the weight of the vessel being 
25 lbs. ; find the weight of a cubic inch of water. 

9. Find, approximately, the value of 3 tons 2 cwt. 17 lbs. of metal 
at J^ 13s. 6d. the ton. 

Faptr 7. 

Sixth. 

[Not more than tighA questionB to be aiuwered.] 

1. Simplify j_^+^ . 

2. At what times between 4 and 5 o'clock are the hands of a 
watch together ? 

3. A man buys goods for £235, 12s. 6d. At what price must he 
sell them, after 2 months, in order to gain a profit at the rate of 
20 per cent per annum ? 

4. Find the value of a bar of gold weighing 2 lbs. 3 oz. at £3, 17?. 
10|d. the oz. 



EXAMINATION PAPEBS. 201 

6. If £1 is worth 25| francs, find the value in francs of 100 lbs. 
of silver at 4s. 2d. the oz. 

6. Determine the compound interest on £i7QZ for 3 years, at 
4 per cent., payable half-yearly. 

7. Which is the better investment^a 4^ per cent, stock at 102, 
or a 5 per cent stock at 112 f 

8. Find what sum a man must invest in a 3 per cent stock at 
97^, so that, after paying 6d. in the pound income tax, he may have 
a net income of-;^2000 a year. 

9. Simplify, without reducing^to vulgar fractions, 

o-oqi 2^ 0-72 0-05 3;6 
To +0-012+6^6+ 2-5 +700* 

10. Find the cost of covering with carpet a room that is 22. feet 
long and 18 feet 1 inch broad, the width of the carpet being 31 
inches, and the cost 5s. 3JKi. the yard. 

11. Write down the following sums of money as decimab of £1, 
correct to 5 places :--£3, 178. lOjd., £2, Is. 1^1., £4, 2s. 3}<1., 
£1, Os. 7id., £6, 28. SJd., £11, Is* Ofd. 

12. If 1 lb. avoirdupois contain 7000 grains troy, express a pound 
troy as a decimal of a pound avoirdupois. 



HiscellaneoTis Exercises Selected from 
Pupil Teachers' Examination Papers. 



Paper 8. 
From the NOVEMBER PAPER, 1876. 

1. Add together £V6, 178. 6d., 500 guineas, 87 half-crowns, and 
1143 fourpenny pieces. 

2. The annual rent of a parish is j£13,793, and the poor fate is 
2s. 7^. in the pound ; to how much does the rate amount ? 

3. How much money shall I have left if, after being paid an 
average price of 47^ guineas ea<^ foi 17 horses, I buy 374 qrs. 
7 bush. 2 pks. of wheat at £2, 3s. 8d. a quarter ? 

4. If 24 oxen require 6 acres of turnips to supply them for 10 
weeks, how many acres would supply 6 score of sheep for 15 weeks, 
3 oxen eating as much as 10 sheep 1 

5. Make out the following bill : — 8 doz. and 8 eggs at Is. 1^. per 
doz. ; 17^ lbs. of butter at Is. 3d. per lb. ; 6;^ lbs. of cheese at 9d. 
per lb. ; 13 lbs. of soap at 4|d. per lb. ; 15 lbs. of lard at 7jd, 
per lb. 



202 APPENDIX. 

6. What weicht must be added to f of ^^ of half a cwt. to make 
it up to ^ of 3| quarters avoirdupois ? 

7. What is the value of 3 quarters of oats if 17^ quarters cost 

8. 1 bought 14 cwt 3 ars. 14 lbs. of clover at £2, 5s. 4^. per cwt. ; 
at what price per cwt. snould I sell it to gain j^*8796875 on my 
bargain ? 

9. Two watermen rowing mth a tide flowing at the rate of 2¥ 
miles an hour get over 20 miles in 3*2 hours ; in what time could 
the^ do the distance ogaintA the same tide? Give answer in 
decimals of an hour. 

10. Find the cost of 183^ yds. of cloth when 2^ yds. cost a guinea. 

11. If 3 men can dig a ditch 105 yds. long 4 ft deep and 5 ft. 
wide in 10 days, how long will it take 5 men, to dig a ditch 175 yds. 
long 4^ ft deep and 6 ft wide ? 

12. Reduce 31^ of 3 days 7 hours to the fraction of 3 weeks, and 
2 f of 14 lbs. to the fraction of 3 qr. 10 lbs. 

13. What number added to 1^, 3^, 2^^, -fi will make the sum 
total 10 f 

14. Of a field \ is meadow, f is arable, and the remainder is 1 ac 
3 r. 26 po. ; find the quantities of meadow and arable land. 

15. Beduce to a simple form 

16. If the interest of ;^40, 10s. for 1 year be £1, 7s. 6d., what 
principal will yield the same sum in 2^ years ? 

17. Four and a half years ago ;£2785, 16s. 8d. was lent at simple 
intei-est, and it now amounts to £3538, Os. 2d. ; what was the rate 
of interest ? 

18. What do I gain or lose per cent by selling butter at 8]^ per 
lb. which cost £bj 5s. per cwt. ? 

19. Find the value of '1236 of 2 acres, and reduce the result to 
the decimal of 3^^ roods. 

20. From 2000 subtract 852*2534, and divide the remainder by 
16-38. 

21. A person is able to travel 142*2 miles in 4^ days of 10*164 
hours each ; in how many days of 8*4 hours each can he travel 
505*6 miles ? 

22. Selling apples at 3 for a penny I gain 5 per cent What do 
I gain or lose per cent by selling them at £1 per 1000 ? 

23. A customer lodged £350 in a bank which offered interest at 
4^ per cent per annum. What sum did he claim at the end of 
6 years 10 months, simple interest ? 

24. What is the compound interest on £375 for 3 years at 5 per 
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cent, per annum, interest payable half-yearly? (Answer to four 
places of decimals only.) 

25. Find the interest on £8297, 13s. 6d., at 6^ per cent for 17 
months. 

26. A can reap a field in 5 days and B in 6 days, working 11 
hours a day ; in what time could A and B together reap it, working 
10 hours a day 1 

27. Find the value of 4*4 of a guinea— 3*75 of half-a-crown 4- 
;£-416 - '357142d of a guinea. 

28. Twenty-one thousand five hundred effective men remain out of 
an army of which *16 died in battle, *1 had been taken prisoners, and 
'1361 were in hospital. What was the original strength of the army 1 

29. What is the amount of £400 for 4 years at 4 per cent, per 
annum, compound interest ? 

30. A receives from D a certain quantity of flax at 6^. per lb., 
and 750 lbs. of cotton at 4*416d. per lb., and in return gives D 36 
gallons of whisky at 8s. 9d. per gallon, and 10 guineas in money. 
What was the number of lbs. of flax received ? 

Paper 9. 
From the MARCH PAPER, 1877. 

1. Find the difference between 49 tons 2 qrs. 17 lbs. and 
50,917 ozs. 

2. If potatoes are sold at £3, 14s. 8d. per ton, what quantity can 
be bought for Id. 1 

3. What is the drainage tax on 780 ac. 3 ro. 16 po. at 10s. 6d. 
per acre) 

4. A man buys coals at Is. 1^. per cwt and sells them at £1, 5s. 
per ton. How many tons must he sell to gain £1, 12s. 6d. ? 

5. I bought cloth at 7s. 6d. a yard ; at what price must I sell it 
to gain 25 per cent. ? 

6. If a man travel 45 miles in 11 days by walking 8 hours a day, 
in what time will he travel 540 miles by walking 6 hours a day ? 

7. Reduce ^ of 10s. + f of 5s. 3d. + ^^ of 2s. 6d. to the decimal 
of £1, 5s. 9d. 

«• Simplify I' -|. 

9. If the wages of 13 men for 7 J days amount to £13, 7s. OJd., 
how many men ought to work for 4 weeks for £173, 8s. 1 

10. If '3 of an estate is worth £450, 15s., what is the value of *48 
of the estate 1 

11. How many times does the sum of 6f and 4f contain their 
difference ? 
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12. What fractioiS of £37, 14a. SjcL is eanal to ^ of ;£296, 98. S^d. ? 

13. If ^ of a yard of silk cost 48. ll|d., fina the cost of f of | 
of a yard. ' 

14. A man who has a house worth £2000, insures it at f of its 
value at 38. 4d. pfdr cent What does his yearly premium amount 
to? 

15. Suppose that a reduction of 15 per cent, in a man^s wages 
causes him to lose Is. 6d. weekly ; irhat were his weekly wages 
before the reduction ? 

16. A miller uses for a stone weight one that weighs only 13^ lbs. 
What does he gain per cent bv his dishonesty ? 

17. A gardener sows a drill 44 yds. in lenf|[th with a quart of 
peas ; the plant fails partly, and on transplantmg he finds that he 
has a row of only 108 ft. long. What does he lose per cent. ? 

18. If I lend a friend £1250 at 4 per cent, simple interest, and 
tell him to keep it until principal and interest amount to £1666, 
13s. 4d. ; how long will he have it ? 

19. Divide the sum of 5*05 and 2*605 by their difference. 

20. Find the difference between 2'3125 of Ss. and 

3Lof^of;e3. 

21. If a woman's profits are '3125 of her whole receipts, what waa 
the cost price of a lot of e^ga for which she receives 148. ? 

22. If a pig and 17 rabbits cost £2, lis. 3d., and the pig cost 
8s. 9d. more than the rabbits; what would each of the rabbits 
cost? 

23. A legacy of £2979, 12s. 6d. was left to four heirs in the 
proportion of ^, f , f and ^. Find the ahare of each. 

24. Divide the product of the sum and difference of '6 and -06 
by 27. 

.25. A bankrupt owes 3 creditors (A^ B, and C) £290, £556, and 
£620 respectively ; his property is worth £412, 6s. 3d. What ought 
each creditor to receive! 

26. A £50 railway share, which cost me £55, pays a yearly 
dividend of £6. What is my rate of interest ? 

27. One-fourth of an estate belongs to A, f of it to B, and the 
remainder to C, which is worth £2500 more than A's share. What 
is the value of the whole ? 

28. A field of grass is rented by 2 persons for £27 ; one keeps in 
it 15 oxen for 10 weeks, the other 21 oxen for 7 weeks. What rent 
should each pay ? 

^. Find the square root of 8 and of I7f to four places of 
decimals. 
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Paper 10. 
Fbom the JUNE PAPER, 1877. 

1. What must be the length of a trencli 5 ft. 6 in. deep and 10 ft. 
8 in. wide, that it may contain 7040 cubic feet ? 

2. Light travels at the rate of 192,500 miles in a second ; if the 
sun's ligQt takes 8 min. 13 sec. in reaching us, what is his distance 
from the earth ? 

3. If 375 apples sell for 12s. what should be given for 1000 
apples ? and how many may be had for ^1 ? 

4. A dealer bought 207 sheep at £\^ 3s. 6d. each, and sold 100 of 
them at £1, 4s. lOd. each, and the remainder at £\^ 7s. 9d. each. 
What was his gain on the bargain ? 

5. If 5 men receive £5, ISs. wages for 12 days ; what will be the 
wages of 16 men for 20 days ? 

6. If a carding machine throw off 54 lbs. of wool in 2 hr. 46 min. 
30 sec, in what time will it throw off 24 lbs. ? 

7. The expenses of the poor in a parish amount to ^£110, 7s. 6d., and 
the rent is ;£2000. How much in tne pound must be levied to pay it ? 

8. If 7 horses be kept 20 days for ^£14, how many can be Kept 7 
days for ^28 ? 

9. If 20 men can perform a piece of work in 14 days, required 
the number of men who could perform another piece of work, 3 
times as great, in \ part of the time. 

10. Divide 78. l|d. by yf-j^, and subtract from the quotient JJ of 
7 half-crowns. 

11. Find the cost of *2625 of a mile at the rate of 9|d. per yd., 
and of 3*6 of 4 qrs. 4 bush, at ;£2, 166. 6M. per quarter. 

12. Express ^ of £1, Os. 9|d. as the fraction of (1) £\^ 10s. lOd., 
and (2) of £5, 9s. 7fd. 

13. One pound of sugar being worth *03615625 of £1, 128., find 
the value or '15625 cwt. 

14. Find the value of 5} of 4^- 3| of 3|. 

15. Divide -^i^ by ,V 

16. The dimensions of a room are 29^ ft. by 11^ ft. What length 
of carpet f yd. wide will cover it, and what will be the expense of 
it at 3fs. ner vd. ? 

17. If I of a ship be worth £36, 10s. 7j^., what share will 
cost £125, 5s. ? 

18. Cheese bought at £2, 10s. per cwt is sold at 6j^. per lU 
What is the gain per cent ? 
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19. How mucli per cent, is (a) 2^. in the shilling, and (5) 28. 9d. 
in the pound ? 

20. What vulgar fraction is equivalent to the sum of 14*4 and 
1*44 divided by their difference t 

21« Find the value of 3H of £3, 12s. Gjd.^ and reduce the result 
to the decimal of £35, Os. 3|d. 

22. How many yards of matting 2*4 ft broad will cover a floor 
that is 27*3 ft. long and 26*16 ft. broad ? 

23. An agent gets £45, 123. 6d. for selling goods at the rate of 2^ 
per cent What value of goods did he sell ? 

24. What sum must be invested at 2| per cent for 3^ years, in 
order to amount to £348, 12s. at simple interest ? 

25. A begins business with a capital of £1600, and at the end of 
3 months taxes B into partnership with a capital of £2000 ; at the 
end of 6 months more they divide the profits, amounting to £660. 
What sum should each partner receive ? 

26. Bought a (|uantiW of quills at 4s. 7d. a hundred, and sold 
them so as to gain f of the selling price. What was the selling 
price, and what was the profit per cent, on the cost price ? 

27. Three persons rent a field for £60, lOs. A puts in 5 sheep 
for 4^ months, B 8 sheep for 5 months, C 9 sheep for 6^ months. 
What must each pay of the rent 1 

28. The profits of a mine for one year amounted to £3296, 13s. 5^., 
and a person holding 14 shares received for his dividend the sum of 
£1025, 12s. 7M. How many shares were there in all ? 

29. Three hundred and sixty-three yds. are bought at 7s. lOjd. a 
yard^ and of this quantity ^ is sold at 10s. 3d. a yard, ^ at 8s. 6d., 
and the rest at 7s. State, decimally, the percentage of profit or loss. 

30. If gunpowder consists of 75 parts of nitre^ 10 parts of sulphur, 
and 15 parts of charcoal, what weight of each ingredient will there 
be in 15 cwt of gunpowder ? 

31. The 3 per cents, standing at 98^, what sum must be invested 
in them to pnxluce an annual income equal to the whole interest on 
£500 for 14 years at 2^ per cent ? 

32. Find the interest on £34,675 for 17 days at 6 per cent per 
annum, and distribute the interest among 3 persons, A, B, and C, 
in the ratio of 1, 1^, and 2^. 

Paper 11. 
From the MAY PAPER, 1877. 

1. A person bought 60 yds. of cloth at 5 yds. for £1, Is., and 
70 yds, more at 7 yds. for £1, Is. ; he sold the whole at 6 yds. for 
£1, Is. How much did he gain or lose ? 



f 
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2. Find thd value of 2937^ at 10|d. each. 

3. Find the value of 44 ac. 2 ro. 25 po. at £66, 16s. 7j^. an acre. 

4. Find the value of 2937 at £2y lis. 10|d. 

5. Find the value of 7 po. 27 sq. yds. of land at 2s. 4d. per 
square yard. 

6. A bankrupt having ;£645, 5s. dkl. left, can pay 78. 8^ in the 
pound. What is the amount of his debts ? 

7. If 6 horses eat 18 guineas worth of hav in 6 weeks when hay 
is 9d. a stone, what is its price per stone when 15 horses eat ;£110, 
5s. 6d. worth in 21 weeks ? 

8. En>ress 4^ of £2, 5s. 3^. as a fraction of £4, 128. 9d. 

9. If f of a yard cost 48. llj^d., what is the cost of | of } of 4 yards 
of it? 

10. A owns *567 of an estate, and B *6 of the remainder ; what is 
the value of B's share if the whole estate be worth £2*7fiOO ? 

11. A person's salary is £191, 12s. 6d. for 365 days ; in how many 
days will he have a claim for ;£31, lOs. ? 

12. If a man spend £152, 10s. every week, what must be his daily 
income that in 15 years he may lay by £7522, 10s. ? 

13. If 8 men, working 16 hours a day, can reap 9 acres in 3 days, 
how much land can 10 men, working 12 hours a day, reap in 3 
days? 

14. The wages of 27 men amount to £60, 15s. in 18 days ; how 
many days must 76 boys work to earn £253, 6s. 8d., the daily wages 
of the latter being f the daily wages of the former ? 

15. What number added to f will eive 1^ ? and what number 

added to l/^-, 2^V> ^' ^^ ^f ^^^ ^^^ ^^^ sum 20 ? 

16. What part of £2 is ^ ot half a ^nea ? 

17. A man owed £900 to 3 creditors, and his whole property 
amounted to £675. The claims of 2 of his creditors are £125 and 
£375 respectively. What sum will the remaining creditor receive 
for his dividend ? 

18. A can finish a piece of work in 2^ days, and B in 3| dajrs ; if 
they work together what portion of the work will tiiey finish in 
Iday? 

19. Find simple interest on £10,400 for 4 years 16 weeks, at 
4 per cent per annum. 

20. The population of a town in 1857 was 15,786, and in 1877 it 
was 19j670 ; what was the increase per cent ? 

21. Find the amount of £7506 at the end of 7| years, at 4| per 
cent per annum, simple interest 

22. At what rate per cent simple interest will £1248, 12s. amount 
in 2^ years to £1443, 13s. lO^d. ? 

23! Simplify the expression : — 

5 ~ 3-22 + 2-333 - 1*4444. 
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24 There is a number which, when mnltiplied by '032^ and the 
product divided by 'OOie, produces 815. Find it 

25. Find the values of £-5675, -375 cwt, and '6875 yds. (cloth 
measure). 

26. What ^percentage and what amount of interest will an investor 
receive, who ^uts his capital (£19,500^ into the 3 per cents., standing 
at 89{> commission being \ pier cent, f 

27. A cask of rum containing 78 gals, leaked 29 per cent. ; what 
quantity remained in the cask f 

28. A, B, and C bought a fNitent. A taking \^ B ^, and C paying 
£52, Is. 8d. for the remaining ware. B received £^ lOs. per 
annum on his investment What rate of interest was that per 
cent? 

29. If interest be paid at the rate of 3^ per cent per annum, 
what sum of money, lent for 4 years at simple interest, would 
amount to j^69, 10s. ? 

30. Find the simple interest and the amount of ;C417, 7s. 9d. for 
1 year 10 months at 4f per cent 

31. By selling cheese at £3, I3s. 6d. a cwt, a grocer realised a 
profit of 22^ per cent What did it cost him per cwt ? 

32. The percentage of children who are leaminc to write is 65 in 
a school of 60 children, and 78 in another school of 70. What is the 
percentage in the two schools together ? 

33. The population of 3 towns in 1851 was 20,325, 42,405, and 
1423, and in 1861 they had increased respectively 9, 10, and 12 per 
cent Find the average population of the 3 towns in 1861. 

34 Certain ;£50 nulway shares cost me £55 each, and yield a 
dividend of £6 a year each. What is the amount of my yearly 
income for every £100 invested, and what percentage of the income 
that I might have bad, did I forego by not investing when the 
shares stood at their original price ? 

35. Bought 18 cwt 3 qrs. 24 lb. of saltpetre at £1, 6s. lOd. x)er 
cwt, and sold \ of it at 3d. per lb., and the other \ at £1, 38. 4d. 
per cwt What did I gain or lose on the whole, and how much 
per cent ? 

36. What is compound interest ? State and explain the rule for 
finding the compound interest on a given sum, at a given rate, for 
a given time. 

37. If tlie price of beef in London be lid. per lb., and 40 per 
cent less in America, and if the cost of transport be fd. per lb., at 
what price could American beef be sold in London so aa to realise 
25 per cent, profit to the importer ? and what would be the saving 
per cent, to the consumer at tnat price ? 



!i 
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Paper 12. 

From the MARCH PAPEE, 1880. 

1. Make out the following bill : — 

17 paiiB of blankets at 88. 9d. per pair. 
14 pairs of stockings at Is. 6|a. per pair. 
4jr dozen pairs of gloves at 2s. 3|d. per pair. 
16 yards of cloth at 8s. 9^. per yd. 
15^ lbs. of wool at 4^d. per lb. 
19 yds. of lace at 28. 7d. per yd. 

2. Work, by practice, 

fa.) The value of 6043 lbs. of tea at 3s. 2^. per lb. 

[6.) If sugar be bought at £\^ 19s. 6d. per cwt, and retailed at 

e^d. per lb., what is the profit on a cask containing 

7 cwt. 1 qr. 14 lbs. ? 

3. Find the value of 2037^ cwts. of sugar at £1, 198. 8^. per cwt. 

4. If a man's yearly income is ^£194, I7s. 6d., what is due to him 
for 292 days ? 

5. If a bicyclist travel 42 miles in 4 hours 30 minutes and 30 
seconds, how long will he be in going 147 miles ? 

6. What will be charged for flooring a room 23 ft. 6 ins. long, 
16 ft. wide, at 5^d. per square foot ? 

7. What will be the cost of conveying 17 tons 11 cwts. 3 qrs. 
weight of goods at 19s. 7Jd. per ton ? 

8. I received £754, 58. Od. for goods which cost ;£800 ; what was 
the loss per cent. ? 

9. Two pieces of cloth of the Bame quality contain 54 yds. and 
63 yds., and the longer is worth £\^ 78. Od. more than the shorter ; 
what is the value of a third piece containing 120 yds. ? 

10. If 6 compositors set up a work of 6 sheets in 10 days, in what 
time will 4 compositors set up a work of 12 sheets 1 

11. If 8 men earn £9 wages for 5 days' work, how much would 
32 men earn for 24 days' work at the same rate ? 

12. Find the value of ;£l-9 + 7'45 shillings + 17*4^ half-guineas 
-I- '85583 of £b. 

13. Beduce J of 6^ dwts. to the fraction of 3^ lbs. troy. 

14. What is the difference between ^ of 17*163, and ^ of 21*194 ? 
, 15. Express i of ^ of ^ of *123 as a simple vulgar fraction. 

16. Find the average of tne following daily barometric readings :— 
29*9, 30*1, 30*145, 29*93, 29*01, and 28*89. Give the answer in 
vulgar and decimal fractions. 

17. Simplify the following : — 

O 
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18. Find the yalue of } of | of ^ of ^158, 198. 
10. The sum of two numbers is 33, and their difference is equal 
to ^ of the greater ; what are the numbers ? 

20. If it take 1^ oz. of shot for a charge of a gun, how many shots 
can a boy have for Is. worth of shot at 2^. a lb. 1 How much will 
be left in his bag after the last shot ? 

21. Find the simple interest of j£1465, for 7^ years at 3^ per cent 
per annum. 

22. What (a) decimal and (6) percentage of 1^ lb. troy is 1}^ dwt. ? 

23. In how many years will ^17, 10s. gain £125, 5s. at simple 
interest 4 per cent per annum 1 

24. If a man lends a friend £1250 at 4 per cent simple interest, 
and directs him to keep it till the principal and interest amount to 
£1666, 13s. 4d., how long will the Mend have the money ? 

25. If I gain 11^ per cent, on every egg which I sell for Id., what 
sum shall I gain on 41} dozen sold at that rate 1 

26. Divide 2-5 by -32 ; and 1 by -013. 

27. Find the value of '375 of a guinea -f- *1875 of a crown +'3 of 
7s. 6d.- -875 of 2d. 

28. If 1 lb. of sugar cost '0703125 of 168., what is the value of 
•0625 cwt. ? 

29. Bought 18 cwt. 3 qr. 24 lbs. of saltpetre at £1, 68. lOd. per 
cwt. ; sold ^ of it at 3d. per lb., and the other half at £1, 38. 4d. per 
cwt. What sum, and how much per cent, did I gain or lose on the 
whole transaction ? 

30. A debt of £734 is to be paid, £300 two months hence, £200 
six months hence, and the rest at the end of the 12 months ; what 
is the present worth of the, whole, interest at 4 per cent ? 

31. Selling oysters at '3d. each I gain 5 per cent. ; how much 
actual money and how much per cent should I gain or loee in sell- 
ing 1000 of the oysters for £1 ? 

32. A man comins into an income of £1000 a year determines, 
from the day on wnich he first begins to receive the income, to 
spend only ^ of it, and to invest the remainder at the end of each 
vear in annuities, giving £90 for each annuity of £3. What will 
his income be at tiie end of the fourth year ? 

' 33. Two brigands-, A and B, robbed a traveller of £370 ; if A had 
taken £25 more, and B £25 less, A would have had | of what B 
took. How much did each take ? 



EXAMINATION PAPERS. 2ll 

34. What sum of money put out to simple interest for 4 years at 
d^ per cent, will amount to ;^59, 7s. ? 

35. A grocer mixes 13 lbs. of tea at 3s. 4d. a lb. with 5 lbs. of tea 
at 4s. lOd. a lb. ; at what price must he sell the mixture so as to 
gain lid. on each lb. ? 

36. if the sixpenny loaf weighs 3 lbs. when wheat is at 6s. a 
bushel, what ought it to weigh when wheat is at 6s. 9d. a bushel ? 

37. If 21 men mow 72 acres of grass in 5 days, how many must 
be employed to mow 460 acres 3 roods 8 perches in 6 days ? 

38. What amount of profit and what percentage on the outlay 
would accrue from the sale of 50,000 articles purchased at |d. each, 
and sold at '31325 of a shilling each 1 

39. A sum of money amounts in 10 years at 3^ per cent, per 
annum simple interest to £506, 15s. 1^. ; in how many years will 
it amount to £703, 16s. efd. ? 

40. If £1 = 10 florins, 1 flor. = 10 deniers, 1 den. » 10 mils., 
what decimal of the English coin neareH in value would each of the 
above — ^the "florin," the "denier," and the "miL" — be respectively? 

41. An acre is sometimes roughly said to be 70 yds. sq. What 
would the error amount to, if we adopted this statement, in calculat- 
ing the area of Ireland (32,450 sq. mues) 1 Qive answer in decimals 
of sq. miles. 

42. Three clerks. A, B, and C, in a London house arepaid at the 
rate of 9 guineas per calendar month. A goes to New York, where 
he gets $10'50 per week ; B to Paris, where his pay is 7*75 francs 
per day ; while C remains in London. Compare the yearly in- 
comes {i.e, for 365 days) of the three, taking tne dollar = 48. 2d., 
and 25 francs = £1. 

43. What is meant by "buying at so many years' purchase?" 
An estate is bought at 25^ years' purchase K)r £3400 ; f of the 
purchase money remains on mortgage at 41 per cent, per annum ; 
tiie cost of repairs, &c., averages j^, 6s. §d. a year. What per- 
centage of interest does the purdiaser make on his investment ? 

44. A diagonal of a four-sided field is 18 chains 75 links, and the 
perpendicums on it from two comers are 6 chains 54 links and 
7 chains 82 links. Find its rent at 12s. per rood. 

45. Find (in acres, &c.) the area of a circular rins whose inner 
diameter is 6 chains 25 links, and outer diameter 10 chains 35 lip Vs. 
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Paper 13. 

PREVIOUS EXAMINATION PAPERS. 

TussDAT, June 4, 1878. 9 to 11^. 

A. 

1. Subtract nine hundred and 8ixtf-«eyen thousand and eightj- 
nine from-eight million seven hundred thousand and three ; express 
the result in words. 

2. What is meant by the greatest common measure of two 
numbers ? Find the greatest common measure and the least com- 
mon multiple of 4781 and 6147. 

a SimpUfy 1*1+1 xf 

4. Subtract ^ of ^ of a guinea from } of ^ of £1, and express 
the difference as the decimal of half-a-crown. 

5. Multiply 91*77 by Wl, and divide the product by 2*73. 

6. Find the rent of &43 ac. 1 r. 27 po. of land at £\^ 168. 8d. per acre. 

7. How many cwt of lead will be required to cover a roof 48 ft. 
lon^ and 32 ft. wide with a sheet of lead ^ of an inch thick ? A 
cubic foot of lead weighs 12096 ounces. 

8. A grocer has two sorts of tea which cost him Ss. and 3s. 6d. per 
lb. respectively; in what ratio must he mix them so as to gain 
10 per cent by selling the mixture at 3s. 8d. per lb. ? 

9. What is the present worth of a bill for j£396, 14s. 4d. due 30 
days hence at 4 per cent, per annum ? 

10. How mucn 3 per cent, stock has been sold out at 89, if the 
owner's income be increased by £12 a year by investing the proceeds 
in 4 per cent, stock at 92 % 

11. Find the difference between the simple and the compound 
interest of j^26, 4s. for 4 years at 3 per cent per annum. 

12. Income tax is at present levied on all incomes over ;£150, 
£120 being deducted from incomes under £400 before the tax is 
reckoned. A man observes that his tax this year, at 5d. per pound, 
will amount to the same as a tax at 2d. per pound upon his whole 
income. What is his income ? 

Paper 14 

B. 
1. Find the difference between five million and twenty-two, and 
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three hundred and ninety-seven thousand and forty-nine ; express 
the result in words. 

2. State the rule for finding the greatest common measure of two 
numbers ; and find the greatest common measure of 7535 and 11645. 
Find also the least common multiple of these numbers. 

3. Simplify l^l+l^. 

4. Subtract ^ of j of a guinea from } of f of £1, and express the 
difiereuce as a decimal of a crown. 

5. Multiply 619-3 by -117, and divide the product by 1*43. 

6. Find the rent of 526 ac. 3 r. 19 po. of land at £2y 3s. 4d. per 
acre. 

7. How many cwt of lead will be required to cover a roof 40 ft. 
long and 28 ft. wide with a sheet of lead ^ of an inch tbick ? A 
cubic foot of lead weighs 12096 ounces. 

8. A grocer has two sorts of tea which cost him 28. and 52s. 6d. per 
lb. respectively ; in what ratio must he mix them so as to gain 12 
per cent, by selling the mixture at 2s. 4d, per lb. ? 

9. What is the present worth of a bill for ;£214, 13s. 4d. due 60 
days hence, at 5 per cent per annum 1 

10. How macC 3 per cent, stock has been sold at 88, if when the 
proceeds are invested in 4 per cents, at 120 the owner's income be 
reduced by ;^ a year ? 

11. Find the difference between the simple and the compound 
interest of £635, 12s. for 4 years at 3 per cent per annum. 

12. Income tax is at present levied on all incomes over £150, 
£120 being deducted from incomes under £400 before the tax is 
reckoned. A man observes that his tax this year, at 5d. per pound, 
will amount to the same as a tax at 3d. per pound upon his whole 
income. What is his income ? 



Cambridge Local Examination Papers. 



Paper 15. 
JUNIOR STUDENTS. 1875. 
Tuesday, Dec. 14. lOj to 12f. 

ARITHMETia 

[The whole working of the sums is to be sent up. Answers without 
the working will not count. 

Answers to all questions marked A are to be fastened together in 
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one bundle. Answers to all questions marked B are to be fastened 
toge^er in another bundle. Easy questions will be found in both 
AandR] 

A 1. If the French pay off their debt at the rate of five hundred 
million four hundred and sixty-three thousand two hundred and 
fifty francs a year, how much will they have paid in thirteen years ? 
If this is at the rate of fourteen francs a year for each person, what 
is the population ? 

(Write the answers in words as well as in fi^^ures.) 

A 2. An innkeeper buys 10 gallons of spirits at 12s. i>er gallon, 
15 at 4s. 6d., and 18 at 5s. 9d. How must he sell the mixture per 
gallon that he may gain £2, 2s. 3d. on his outlay ? 

A 3. Simplify tne expression 

2^3^4 
2 2 2 
6 + 7 + 9 

and reduce to its simplest form 

3^of3t-^(gof9). 

A 4. Find the value of •'775625 of £5, and reduce 2 qrs. 21 lbs. to 
the decimal of a ton. 

A 5. A body of 50,000 soldiers is to be raised in 4 provinces which 
contain respectively 175002, 82434, 22116, and 20448 men fit for 
service. Find the number which each must supply. 

A 6. Define the terms interest, discount, present worth. Find the 
simple interest on ;^81, 12s. at 3| per cent per annum for 4 years 
and 2 months. 

A 7. If 15 horses and 148 sheep can be kept for 9 days for ^£75, 
158., what sum wUl keep 10 horses and 132 sheep for 8 days, suppos- 
ing 5 horses eat as much as 84 sheep % 

B 1. A silver tankard weighs 41 ozs. troy. What is its avoirdupois 
weight, assuming that the pound avoirdupois contains 7000 grains 
troy? 

B 2. Find by practice the cost of 27 cwt. 3 qrs. 6 lbs. of metal at 
£22, 8s. per cwt. 

B 3. State the rule for the multiplication and division of decimals. 
Divide 12*6 by -0012 and -065341 by -00475. 

B 4. A goods train is 8 miles ahead of an express which travels 
at the rate of a mile in 1^ minutes. It is run into in 20 minutes. 
How many miles an hour was the goods train running ? 

B 5. By selling a carriage for £73, 3s. I should lose 5 per cent. 
At what price must I sell it to gain 15 per cent ? 
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B 6. Which is the better investment, French 3 per cent at 64^, 
or United States 5 per cent, at 102| 1 Calculate the difference of 
income produced by an investment of ^£1000 in each. 

B 7. A rectangular court is 120 ft. long and 90 broad, and a path 
of the uniform width of 10 ft. runs round it. Find the cost of 
covering the path with flag-stones at 4s. 6d. per sq. yd., and the 
remainder of the court with turf at 68. 6d. per 100 sq. feet. 



Paper 16. 

SENIOR STUDENTS. 1875. 
Tuesday, Dec. 14, 1875. 10} to 12}. 

1. Multiply six hundred and ei^t thousand eight hundred and 
seventy-two by sixty-nine, and divide the product by ninety- two. 

2. A man laid out ;£12, 18s. 8d. in cloves at 2s. 8d. the pair : 
some of them faded and were unsaleable : the rest he sold for 
£14, 13s. lOd. at 3s. 5d. the pair. , How manv pairs faded ? 

3. What is the price of a silver bowl weighing 5 lbs. 8 oz. 9 dwt 
at 5s. lOd. per oz. ? 

4. Reduce gTog and g^Tg to their lowest terms, and then divide 

their sum by l|f . 

5. Convert 3*064814 into a vulgar fraction in its lowest terms, 
and divide 5*5811 by -067. 

6. Express J| of ^ of 9 days 16 hrs. + '0390625 of 10 days 16 
hrs. as the decimal of 23^ days. 

7. A man bought 240 cows at Rotterdam, paying £14, 68. for 
each ; their carriage to London cost -^ of his outlay ; he then ex- 
changed them for 299 ponies which he sold for £15 per head. Wha 
did he gain per cent, on his expenditure ? 

8. If 4 men earn as much in a day as 7 women, and 1 woman as 
much as 2 boys, and if 6 men, 10 women, and 14 boys working 
together for 8 davs earn £22, what will be the earnings of 8 men 
and 6 women working together for 10 days ? 

9. A debt of £65 is paid in francs valued at 9|d. each, at a time 
when 25 francs are worth £1. What does the creditor gain or lose ? 

10. Find the discount on a bill for £397, 2s. due half a year 
hence, at 5 per cent per annum. 

11. A person travelled from London to Loch Lomond (480 miles) 
by sea, rail, and coach. The distance by coach was i that by rail, 
and the distance by rail ^ that by sea : the cost of the journey by 
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coach was t that by rail ; the cost by rail was ^ that by sea. How 
much did uie whole journey cost, coach fare being 4d. per mile ? 

12. A person has a certain capital, half of which he invests in the 
3 per cents, at 90, and the other half in the 5 per cents, at 110. 
What was his capital, if his total income (from both sources) ia 
^£6883,108.? 



Pajper 17. 

JUNIOR STUDENTS. 1880. 

A 1. Add together two million three hundred thousand and forty 
pence, eight hundred and eight thousand sixpences, and ten million 
one hundred and thirty-five thousand nine hundred and fifty 
shilling?. Express the answer in pounds. 

A 2. Multiply 29 cwt. 16 lb. by 24, and divide 944 cub. yd. 
1 cub. ft 1104 cub. in. by 59. 

A 3. A man buys 497 sacks of potatoes for £339, Is. llfd., and 
sells 248 sacks for 178. 9id. per sack ; the remainder he sells for 
183. 2^. per sack. Find his total gain. 

A 4. Find the value of 100,000 rupees in francs, 1 rupee being 
reckoned as worth Is. 10|d. and 25 francs as worth ix, 

A 5. Find by practice the cost of 16 oz. 6 dwt. 20 gr. of gold at 
£3, 178. 6d. per oz. 

A 6. Reduce to a fraction in its lowest terms — 

J + f + * + A + ?- 
Divide J of 4^ by A of 3J, and 12-9729 by 312-6. 

A 7. Add together^ of a guinea, f of a sovereign, ^ of a crown, 
and ^ of a shilling. Express the result as the fraction of 4^ of ;£l. 

B 1. Reduce 2 ft. 6 m. to the decimal of a yard, and tind the 
number of pence in -025 of £\. 

B 2. A sum of ;^,000 for drainage purposes has to be raised by 
a rate from four townships, A, B, C, and D. A is rated at ;£175,002, 
B is rated at ;^2,434, C is rated at ^2,116, and D is rated at 
£20,448. How much in the pound must the rate be, and how much 
must each contribute 1 

B 3. Distinguish between interest and discount. 

Find the discount on £929, 10s. due 2^ years hence at 2^ per cent, 
simple interest 

B 4. £3600 of 3^ per cent stock is purchased for £3519. What 
is the price of the stock, and what income would be thence derived % 

B 5. The area of a rectangular field contains 975,744 sq. ft ; one 
of the sides is 3^ times as long as the other. What is the length of 
each side?' 
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Pwper 18. 
SENIOR STUDENTS. 1880. 

1. Find the quotient and remainder arising from the division of 
359907 by 789. 

If in dividing a number by 336, the operation be performed by 
short division by employing the factors 6, v, 8 in succession, and the 
. several remainders be 1, 2, 3, what is the complete remainder ? 

2. If a person's income for the year 1880 be ^7, ISs. per calendar 
month, and he spend at the rate of £\^ 4s. 7^. per day, how much 
will he have left at the end of the year i 

3. If 44 yd. 1 ft. 9 in. of doth cost £42, 7s. 9d., what will be the 
cost of 74 yd. 11 in.? 

4. Simplifv 

•237655 ...x i + i-fl + A + A 

^^> 367285 ^"-^ | + | + ^ + }J + |J- 

Reduce 22 days 4 hr. 35 min. 42 sec to the fraction of 34 days 
20 hr. 56 min. 6 sec. 

5. Divide 

(i.) 121-9192 by 3*04 ; (ii) 1219192 by 30-4. 

Find the value of '07890625 of a ton, and simplify 

,„ ,-5S -825 

If of -T of -777 

' -61 -416 

6. Find by practice the cost of 

(i.) 4112 things at £1, Is. 7^. each. 

(iL) 3 ac. 1 r. 3 po. 19^ sq. yd. at £110 per ac 

7. Tne breadth of a room is half as much again as its height ; its 
length is twice its height ; it costs £5, 5s. to paint its walls at 1^. 
per square foot ; what are its dimensions \ 

8. Three men can do as much work as 5 boys ; the wages of 3 boys 
are equal to those of 2 men. A work on which 40 boys and 15 men 
are employed takes 8 weeks, and costs £350. How long would it take 
if 20 boys and 20 men were employed, and how much would it cost ? 

9. A walks to a place at the rate of 4^ miles per hour ; at 8 miles 
from his destination he meets B, and turns bacK with him (walking 
at B's rate) for a mile ; if A is half an hour late at his destination, 
what is B's rate, and at what rate should A have walked after parting 
with B so as to arrive at the proper time ? 

10. If the difference between the interest and discount of a sum 
of money for 2 months at 4^ per cent be 2s. 3d., find the sum. 

11. If the price of 3 per cent stock be 96, a person can obtain an 
annual income of £1 more than he can if the price be 97. How 
much has he to invest 1 
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1 2. In an election A receives promiBes from half the constitaeucj, 
B from ^ ; 400 voters, however, had promised both candidates, of 
whom 300 vote eyentoaUy for B and 100 for A. The electors who 
had not promised either ao not vote. B wins by 80 votes. What 
were the numbers for each ? 



Oxford Local Examination Papers. 

Paper 19. 
JUNIOR CANDIDATES. 1875. 



TuBBDAT, Mat 25, from 9 to 11 ail 
L 5. Arithmetic. 

[N.B, — Every candidate is required to satisfy the examiners in 
this paper. Attention should be paid to spelling and handwriting. 

No credit will be given for any answer, the full working of which 
is not shown.] 

1. Multiply one himdred million one hundred thousand and ten 
by five thousand and five ; and divide five hundred and one million 
five hundred by three thousand eight hundred and fifty. 

2. GkKxis were bought for £560, 15s. 6d. ; there was further paid 
for packing £1, 10s. ; for carriage £\% 6s. 8kl. ; and for import 
duty £3, 8s. 6]d. The goods were then sold for £655, 8s. 5d. 
What was the profit on the transaction ? 

3. The profits of a business, amounting to £904, lis. 4d.. are 
divided equally among the partners. If each receives £56, 10s. ^d., 
what is the number of the partners ? 

4. How many grains of gold are there in a cup weighing 8 oz. 
4 dwts. ? 

5. What is a quarter's rent of 350 acres of land, if £11, 5s. 9d. per 
ftmnim be given for 9 acres ? 

6. What is the value of 13 cwts. 3 qrs. 4 lbs. at £2, 18s. 4d. per 
cwt.? 

7. Add together | of a guinea, j of a pound, and | of a shilling ; 
and reduce a farthing to the fraction of a guinea. 

8. What length of time is represented by '58 of a year ? 

9. A coach travels 7^ miles an hour ; how far will it have gone 
between 10.15 am. and 5.45 p.m.^ 
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Paper 20. 
Wednesday, Mat 26, from 9 to 11 a.m. 

Mathematics. 

[N,B, — ^No credit will be given for any answer, the full working 
of wMch is not shown.] 

1. Simplify f + 2W9 J ^^^ <iivide 33 yds. ft. 8 in. by 13J. 

2. Divide *0096 by 1*2 ; and express 7s. 2d. as the decimal of 
X3, 15s. 9d. 

3. If a familv of 7 persons can live on £140 for 28 weeks, how 
long can a family of 9 persons live on £135 ? 

4 Find the simple mterest upon £41, 13s. 4d. for 8 months at 
4^ per cent, per annum. 



Paper 21. 

SENIOR CANDIDATES. 1875. 

TuESDAT, Mat 25, from 9 to 11 a.m. 

\N,B. — Every candidate is required to satisfy the examiners in 
this paper. Attention should be paid to spelling and handwriting. 

No credit will be given for any answer, the full working of which 
is not shown.] 

1. Find the greatest common measure of 5,568,981, and 506,382 ; 
and the least common multiple of 32, 48, 40, 14. 

2. Simplify li£lj+_i 



3J+T^ 6+ ^ 



\\\ "7+1 

3. Give a rule for the division of decimals, and divide 12*5 by 
"0025, and 4*26 by '73, expressing the latter result as a decimal. 

4. Find what length of paper 14 ins. wide will cover the walls of 
a room 15 ft. long, 13 ft. broad, and 10 ft. high ; and find the cost if 
the i^aper is sold at l^d. per foot 

5. Find the square roots of 11854249 and 1*7. 

6. A merchant buys a fifty gallon cask of wine for £62, 10s., and 
sells it at 26s. per gallon ; what is his gain per cent 1 

7. If the wages of 4 men for 12 days be £6, what would be the 
wages of 6 men for 10 days ) 

8. How much 3j^ per cent, stock at 97| can be purchased for 
£3519, and what income would be thence deriv^ 1 
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Paper 22. 

JUNIORS. 1877. 

TuESDAT, Mat 29, from 9 to 11 A.1L 

1. Express the nnmber 2900025015 in words ; and write in figures 
the sum of ninety thousand nine hundred and nine millions and 
nine. 

2. If out of £52 I pay away £25, 16s. Ijd., £%, 17s. 11^., 
£9, 58. djd., and 78. 7^. ; how much shall I have left 1 

3. Divide £34161, 178. lid. by 2705. 

4. A truck is loaded with 120 sacks, each sack weighs 7 ibsw 10 oz. 
and contains 84 lbs. of grain ; what is the weight of the load in tons, 
cwts. qrs. lbs.? 

5. Add together ^, i, i, A ; from 1^ of 4)- subtract 2^ of 2^. 

6. Eeduce yf^, ^ to decimals; also '15625, *0026 to Yiugar 
fractions. 

7. Divide 17-5 by '125, by 5, and by 25000. 

8. When an income of £1150 is reduced by taxation to £1063, 
15s., what is the income of a person who has £518 left after 
deducting the taxes % 



Paper 23, 

JUNIORS. MATHEHATIC& 

1. Simplify L_-,. L_ 

2. If 5 men dig a trench in 1^ days working 4^ hours a dar, 
how long would 1 man take to dig a trench half as large again 
working 5 hours a day ? 

3. How often is '125 of £1 contained in 17*5 of Is. ? 

4. I hold £10,000 of stock in the 3 per cents. ; I sell out at 94| 
and invest the purchase money^ in 4 per cent railway debentures at 
105 ; what change do I make u my income ? 
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FwptT 24, 

SENI0B3. 
TuESDAT, Mat 29, from 9 to 11 a.m. 

\N,B, — Every candidate is required to satisfy the examiners in 
this paper. Attention should be paid to spelling and handwriting. 

No credit will be given for any answer, the fiul working of which 
is not shown.] 

1. Simplify lA _ 1^ +J _ I of (i - l^t ). 

2. Find the least common multiple of 125, 136, 180, 24, and 27 ; 
and the greatest common measure of 23,760 and 26,136. 

3. A postman whose pay for a week is 15s. is fined Is. 6d. if he 
comes in late, and at the end of 13 weeks he receives £8, 15s. 6d. ; 
hoiv often T^as he late i 

4. Divide 1028-5 by -0017, and -775 of £^ by -01024 of Is. lljd. 

5. Find the square root of 

(1) 998001 ; (2) 27^. 

^ 6. I sell ;^3,400 stock out of the three per cents, at 96, and I buy 
six per cent, debenture stock at 105 ; find the di£ference in my 
annual income. 

7. If 15 men build a wall 25 yd. long 2 yd. high 2 ft. thick in 14 
days, in what time will 7 men build a wall 30 yd. long 7 ft high 
and 1 ft. thick ? 

8. What sum put out to interest for 7^ years at 5 per cent, simple 
interest will amount to ;^124^ 13s. 4d. ) 



PaftT 25. 

JUNIORS. 1878. 
Tuesdat, Mat 28, from 9 to 11 a.m. 

1. Divide two million four hundred and ninety thousand two 
hundred and one by four thousand and eighty-nine. 

2. Multiply twenty-nine poimds nineteen shillii^ and tenpence 
three-farthings by one hundred and ninety-two. 
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3. Tliirty-tbree telegraph posts, placed at equal distances, extend 
a mile ; how far apart are the posts ? 

4. Divide 198 acres 3 roods 16 perches 3 yards 72 inches by 187. 

5. Find the cost of a ton of sugar at |d. per lb., of an ounce of 
tea at 58. 8d. per lb., and of a pecx of flour at £3 per quarter. 

6. If 3 men do a piece of work in 60 days, how many will do it 
in 20 days ? 

7. If 159 articles cost 196. 10|d., find the cost of 161 such articles. 

8. Add together 1|, 2f, 3^, 4^. Also multiply together 4f , 2f, 
3J, and divide the product by If. 

9. Divide *72 by 1'8, by 18, and by *018. Also exnress half-a- 
crown as the decimal fraction of a pound, and find the value of 
-00009765625 of a ton. 



Paper 26. 

JUNIORS. 1878. 
Mathbhatics. 

1. If 25'4 francs be equivalent to £1 sterling, find the value in 
English money of 511*175 francs. 

2. Find by practice the rent of 30 ac 3 r. 26 po. at £2, 13s. 4d. 
per acre. 

3. Divide £180 among A, B, and C, so that A may receive three 
times as much as B, and 3 and C together may receive half as much 
as A. 

4. Find the compound interest and amount of £4800 for 2 years 
at 4 per cent 



Paper 27. 
SENIORS. 1878. 

TiTiSDAT, Mat 28, from 9 to 11 A.1C 

[N.B, — Every candidate is required to satisfy the examiners in 
this paper. Attention should be paid to spelling and handwriting. 

No credit will be given for any answer, the fuu working of which 
is not shown.] 

1. Simplify ^ + ^^^ + A of 5i. 
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2. Find the difference between f of £1, 138. 9d. and f of £&, Ids, 
5d., and reduce the result to the fraction of a guinea. 

3. Find the least commdn multiple of 48, 27, 81, 165, and 110 ; 
and the greatest common measure of 6023 and 15466. 

4. Make out a bill for the following articles : — 17^ yards of silk, 
at lis. 7^. a yard ; 648 buttons, at Is. 9^. a gross ; 15^ yards of 
velvet, at Is. 11^. a yard ; and 153 reels of cotton, at lid. a dozen. 

5. A person selling apples at 3 for a penny gains 5 per cent. ; 
find the gain or loss per cent, when 25 are sold for sixjpence. 

6. Find the number of men required to mow 114 acres in 9 days, 
if 14 men can mow 76 acres in 6 days. 

7. Reduce £3j 178. 6d. and £14, 10s. 7|d. each to the decimal of 
£ly and divide the second result by the first. 

8. I invest ;£7560 in the 3 per cents, at 94J, and when the funds 
fall to 90 I sell out a quarter of mv stock ; afterwards, when the 
funds are at 94|, the remainder of the stock is sold ; wnat is the 
alteration in my capital 1 



Paper 28. 
Tuesday, Mat 27, from 9 to 11 a.m. 1879. 

ABITHHETia 

1. Multiply one hundred and ninety-eight million seventeen 
thousand and six by four thousand and eighty-five. 

2. Reduce 574 pinte to bushels, pecks, gallons, and quarts. 
a Divide £11,705, 12s. 6d. by 100. 

4 A fEurmer pays 30s. an acre rent on a farm of 215 acres. His 
working expenses amount to £589, 17s. 4jd. His receipte are 
£1305, 68. 8d. Find his net income. 

5. Multiply together 3|, 3f , ^, ^ ; and reduce 9s. 4d. to the 
fraction of 7s. 7d. 

6. Reduce to vulgar fractions -072 and 1*483. Divide -07 by 14 
and by *014. 

7. If a carrier pieeon flies 17^ miles in 15 minutes, how long will 
it take to fly 14 miles ? 

8. If a snip sail 110 miles in 11 hours, how many feet does it 
pass through m a minute 1 

9. Find the cost of 3 tons 2 cwt. 6 lbs. of sugar at 2^. per lb. 
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Pwper 29. 

JUNIORS. 1879. 
Mathematics. 

1. Find tlie cost of carpeting a room 20 ft. 3. in. long and 13 ft. 
6 in. broad at 5s. 4d. per square yard. 

2. The circiunferences of 2 wheels of a locomotive are 5 and 6 
yds. respectiyely. If the smaller make 704 revolutions in a given 
time, wnen the engine travels at the rate of 40 miles an hour, how 
many revolutions will the larger make in the same time, when the 
engine travels at the rate of 60 miles an hour ] 

3. A grocer mixes 72 lbs. of tea at 2s. 10^. per lb. with 90 lbs. 
of tea at 2s. 6d.. per lb. ; at what price per lb. must he sell the 
mixture so as to ^ain 5d. per lb. ? 

4. Find the difference between the simple and the compound 
interest on ^^718, 158. for 2 years at 3 per cent 



Faftr 30. 

SENIORS. 

TuESDAT, Mat 27, from 9 to 11 a.m. 

[JVIJ?.— Every candidate is required to satisfy the examiners in 
this paper. Attention should be paid to spelling and handwriting. 

No credit will be given for any answer, the fuU working of which 
is not shown.] 

1. Find the cost of 213 articles at £1, 17s. 2^d. each, and of 17 
cwt 1 qr. 12 lbs. at £\ 19s. 8d. per cwt 

o Q;T«r.^4f,rn^ 2692 ,o\ 2|-li , 2f of 9 

2. Simplify (1) - ^, (2) ^^^^j^^^^-^^. 

a Find the value of 1^ of £2, 19b. 9d. 

4. Divide -64 by -016, and multiply 6*76 by -05. 

5. Find the: value of *03571428 of a guinea ; and of *9 pole -f- *241 
yard + '87 foot + -684 inch. 

6. After paying \ of my money to one person, \ to another, and 
j^ to a third, I had l|d. remaining. How much had I at first ? 

7. A person walks at the rate of 3^ miles an hour. • Three hours 
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after he is followed bj another person walking at the rate of 5 miles 
an hour. In what time will the latter overt£^e the former ? 

8. If a horse be sold for £90 at a gain of 20 per cent., what was 
the cost price of the horse ? 

9. If 4 lbs. of bread cost 5^. when wheat is £2, 4s. per qr., what 
is the cost of 6 lbs. of bread when wheat is £2^ 8b. per qr. ? 



Paper 31, 

JUNIOE STUDENTS. 1880. 

TuBSDAT, Mat 25, from 9 to 11 a.ic, 

[iV.J7. — ^Eyery oandidate is required to satisfy the examiners in the 
first part of this paper. Attention should be paid to spelling and 
handwriting. 

No credit will be given for any answer, the full working of which 
is not shown.] 

1. Write nine hundred and nine million ninety-nine thousand 
in figures, and 1010010001 in words. 

2. A tank contains 11987 gallons of water. How many casks 
holding 29 gallons each can be filled from it, and how many gallons 
will be left in it when they are fall 1 

3. Multiply ^^237, 4s, 9d. by 111 ; and divide 75 miles 1 fur. 
39po. 3 yd. by 75. 

4. Reduce 13 tons 6 cwt. 3 qr. 24 lb. 10 oz. 7 dr. to drams, 

5. Add together ^, 6A) ai^d ^ of 6^ ; and express 3 quarts 
1 pint as the fraction of 3 bushels 1 peck. 

6. Divide -0003 by -000005 ; multiply -01* by -3 ; and find the 
value of -00025 of £100. 

7. If 54 horses cost ^£3600, how much will 42 cost ? 

8. If a field containing 5 acres 1 rood nroduced 28 quarters of 
wheat, what is the area of a field which proauces 100 quarters t 

JN.B, — ^The following questions are intended for those candidates 
y who offer Mathematics as a subject, and are not to be attempted 
by any until they have done all they can do of the first part of this 
paper.] 

9. How many bricks, each 9 in. by 4^ in. by 3 in., are there in 
a stack 36 ft. long, 9 ft. wide, and 12 ft. high ) 

P 



226 APPENDIX. 

10. Two elephants and four horses can do a piece of work in 
7^ hours, and a single elephant can do it all in 20 hours. How long 
will a single horse take in doing it ? 

11. Divide the number 702 into three parts proportional to 2, 
3| and 4. 

Also divide the same number into three parts proportional to ^, 
J, and J. 

12. Find in what time the simple interest on £375, at 4 per cent, 
per annumi will amount to £91, 5s. 



Paper 32. 

SENIOR STUDENTS. 

Tuesday, Mat 25, from 9 to 11 a.h. 

TN.B, — ^Every candidate is required to satisfy the examiners in 
this paper. Attention should be paid to spelling and handwriting. 

No credit will be given for any answer, the fiul working of which 
is not shown.] 

1. Write out the tables of long and square measure ; and multiply 
4 aa 1 r. 27 po. 19 vd. 4 ft. 72 in. by 27. 

2. If 6 dozen tablespoons weigh 11 lb. 6 oz. 12 dwt., and the same 
number of teaspoons weigh 3 lb. 7 oz. 10 dwt., what is the difference 
in weight between a tablespoon and a teaspoon ? 

3. £n. order for books to the value of £35, 15s. 4d. is subject to 
a reduction of Is. 3d. in the pound. What is the net sum to be 
paid? 

4. Simplify (1) j^, and (2) 6 times 12f -4- 2^- 

Divide £219, 98. 7d. by 12f 

5. Beduce ^ to a decimal, and *015625 to a vulgar fraction. 
Divide r44 by 2*5 ; and 1440 by 026. 

6. Find tiie value of 

Zj^ of £1 + l-l6 of 10s. 6d. 

7. Heduce 2 lb. 3 oz. 5 dwt. 6 gr. to the decimal of 8 lb. troy. 

8. Extract the square root of 11883*1801, and find the cube of the 
number whose sc[uare is 256. 

9. Find the simple interest upon £1684, 3s. 4d. in 2| years at 4^' 
per cent. 

10. If 7 cwt 3 qr. 22 lb. of potatoes cost £4, 3s. 5^d., what is the 
cost of half-a-ton ? 

11. Twelve men are engaged to do a piece of work which they 
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would complete by working 8 hours a day for 14 days ; and when 
half the work is aone eight of the men leave. In what number of 
days will the rest be able to complete it, if they work lOj^ hours 
each day 1 



From Oivil Service Examination Papers. 

Paper 33, 

1. A rectangular grass plot, the sides of which are as 2 : 3, costs 
^14, 88. for turfing ; at the rate of 4d. per s^. yd., find the lengths 
of its sides. 

2. A and B buy cigars at £^^ Is. 8d. per hundred. A sells them 
at sixpence each, while B sells them in bundles of 25 for 128. 
Compare their gains per cent. 

3. At what time between 12 and 1 o'clock are the hands of a clock 
exactly opposite each other ? 

4. A man estimates his expenses as follows : Rent of house one- 
tenth of income; expenses of living 80 per cent, of remainder. 
He finds he then will save £126 per annum. What was his total 
income 1 

5. Two pumps discharging respectively 80 and 100 gallons per 
minute are employed to drain a welL It is observed that if the 
smaller pump only is at work the water sinks one inch per minute, 
and if both are employed from the first, the well is pumped dry in 
two hours ; find its depth. 

6. The mean temperature from the 9th to the 15th January 1877, 
both inclusive, was 36*6'', and from the 10th to the 16th it was 39 -9^ ; 
the mean temperature on the 9th was SO^" ; what was it on the 
16tli 1 

7. Find the value of -te of -411 of ^ of 2*434 of 13s. 6d. 

8. Find exactly the square root of 8636^, and the cube root of 
•000017576. 

9. The dimensions of a rectangular box are as 2 : 3 : 4 ; and the 
difference between the cost of covering it with sheet lead at 8d. and 
at 8id. per square foot is 4s. 10^. Wnat are the dimensions of the 
box? 

10. Reduce to the decimal of a cubic yard the volume which is 
expressed in the duodenary scnle by 1538 cubic inches. 
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11. A merchant buys wine at j£47, 58. per hogshead, and offers 
it for Bale at 40s. per dozen bottles. If he allows 5 per cent discount 
for cash payment, what profit per cent will he still make on hia 
outlay 1 

12. Two men run a three-mile race round a course of ^ mile. If 
their rates are as 4 : 3, how often and where does the winner pass 
the other 1 

13. Of the inhabitants of a district devastated by war, 60 per cent 
were slain, f of the remainder perished in flight, and 200 alone sur- 
vive. What was the population of the district ? 

14 Find the value on March 1st of the expectation of a sum of 
£3724, lOs. 5d. due November 30th the same year, the rate of 
interest being 5 per cent per annum. 

15. What income will be obtained by investing £2849 in 3 per 
cent stock at 92^? What sum invested would produce the same 
income when the price of the stock is 91 1 

16. Find the area of a quadrilateral figure in which one of the 
diagonals is 90 feet, and the perpendiculars upon it from the opposite 
angles are 60'5 feet and 36*7 feet respectively ) 

17. What quantity of metal will be required to make a hollow 
spherical ball, the external diameter being 18 inches, and the thick- 
ness 4^inches ? 

18. Tind the area of the surface of a frustum of a cone, the 
diameters of the ends being 2 ft 6 in. and 1 ft. 3 in., and the height 
5 ft 

19. In Fahrenheit's thermometer the freezing point is marked 32* 
and the boiling point 212", and in the Centigraae thermometer the 
freezing point is 0" and the boiling point 100 . When the tempera- 
ture according to Fahrenheit is 65 , what is it by the Centigrade 1 

20. The pressure of compressed air varies inversely as its volume. 
If the pressure on the inner surface of a cylinder, fitted with a piston, 
be 20 lb. on the square inch, and when the piston is forcea in 2 
inches, the pressure becomes 30 lb. on the square inch, what is the 
length of the cylinder 1 

21. Find the cube root of 8*615125, and the square root of 

165 
^®*^^i96' 

22. Find the value of 2^ of ^ of l*26d of £6, 10s., and reduce the 

result to the fraction of 3 6& of £16, 3s. 

23. Multiply together 1 ft 10} in., 3 ft 10 in., and 5 ft 0} in. ; 
and express the result as a decimal of a cubic yard. 

24. The width of a room is ) of its length ; and it costs £11, 9s. 8^. 
to carpet the floor at 4s. 6d. per square yard ; and £1, 12b. 9|d. to 
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paper tlie walls, at 3cl. per square yarcL What is the height of the 
rooml 

25. Express in the duodenary scale of notation, in square feet, and 
duodecimals of a square foot, the area which is expressed in the 
denary scale by 42,050 square inches. 

26. If 5^ per cent, would be gained by selling certain goods at 
£^6, 18s. 6d. per cwt., what is the gain per cent, when they are 
retailed at 7s. per lb. ] 

27. A can walk 3 miles whilst B walks 5, and C can walk 6 
whilst A waXkB 3}. What start can C give B in a walking race of 
3 miles ] 

28. The rate of exchange between London and Paris being ^1 s 
25*25 francs, how much per cent, is gained by taking English sove- 
reigns at 25 francs each 1 And how much per cent, is lost oy parting 
wim them at that price ? 

29. If j^3, 88. is reckoned to be the exact present value of 
^67, 78. 3d., due 15 months hence, at what rate of interest is the 
discount calculated ? 

30. A person, having £996, 5s. stock in 4 per cent, sells at 105 ; 
out of the proceeds he purchases £1000 stock, paying 3 per cent per 
annum, at 92^ ; and lends the remainder at 5 per cent per annum. 
What is the alteration in his income 1 

31. The hypotenuse of a right-angled triangle is 6*5 feet, and one 
side is 5*2 feet Find the area of the triangle, and the ratio of the 
parts into which it is divided by the perpendicular from the right 
angle upon the hypotenuse. 

32. Compare tne weight of a solid brick, of which the dimensions 
are 9 in., 4^ in., and 2^ in., with that of a brick of the same dimen- 
sions and same material, but perforated perpendicularly to the 
largest faces in eight places, the perforations being circular and of 
f in. diameter. 

33. Find the number of square feet in the surface of a buoy, in the 
form of a cone and hemisphere united by the rim of their common 
base, the height of the cone and diameter of the base being each 8 ft 

34. The expansion of a gas, under constant pressure, is '003665 of 
its volume for each degree of increase in temperature. What is the 
volume which will be expanded into 5^ cubic inches when the 
temperature is niised 3° ) 

35. A tank, containing 36 gallons of water, has two pipes, through 
one of which 10 gallons will flow in in 6 minutes, and through the 
other 10 gallons will flow out in 3 minutes. If both pipes be opened 
together the water sinks 3 inches in 2 minutes. What is the depth 
of water in the tank 1 

36. Find the amount of £4750 in 3 years at 5 per cent per annum, 
compound interest, neglecting fractions of a penny. 
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37. Extract the square root of 560'1 ; and the cube root of 4*173281. 

38. The net rental of an estate, after deducting 7d. in the pound 
for income-tax, and 5 per cent, on the remainder for the expenses of 
collecting, is jn.918^ 78. 4d. ; find the gross rentaL 

39. Find the decimal of a shilling which differs from one penny 
by the millionth part of a shilling. 

40. If the price of coal be 428. per ton, and if the value of coal be 
to that of coke as 5 to 4, calculate the price of 10 chaldrons of coke, 
3 chaldrons being equal to 2 loads, and each load weighing 21 cwt. 

41. What is the exact time when the hour and minute hands of a 
watch coincide between 7 and 8 o'clock 1 

2 4 . 

42. Find the value of ^ of yzT °^ "^^^ ^^ *° ®^ ^9 *^^ ^• 

43. A room is 18 feet high, 35 feet 9 inches lon^, and 19 feet 3 
inches wide. How many yards of paper 30 inches wide will it take 
to paper the room, and what will oe the total cost, the price of the 
paper being 1^. per yard 1 

44. A grocer buys 14 lbs. of chicory for 48. 8d. and mixes it with 
56 lbs. 01 coffee, which cost him Is. 2d. per lb. What will he gain 
per cent by selling the mixture at Is. 3a. per lb. ? 

45. Find the square root of 6*5536, and the cube root of 5735339. 

46. Resolve the numbers 30240, 235690, and 121500 into their 
prime factors, and thence find their least common multiple. 

47. Find the square root of 413*7156, and the cube root of 54872. 

48. Find the value of 3i of ^"^Y o^ "OSt of ^ 128. 

49. A and B run a race of 4 miles. A starts 3 minutes before B, 
and runs at the rate of a mile in 5 minutes. B runs at the rate of 
a mile in 4 minutes. Which wins, and by what distance ? 

50. If a second-class passenger can travel 3 miles for the same 
fare as a first-class passenger can travel 2, and the second-class fare 
for 154 miles is 223., how far can a first-class passenger travel for 
£2,28.1 

348 

51. Find the square root of 6163^7, and the cube root of 474*552. 

16 
62. Find the value of -335 X 2 j^ -^ 6*48. 

53. If 1 invest £3591 in 3 per cent, consols at 85}, what income 
shall I derive from them, and what interest per cent, shall I get on 
the money invested ? 

54 A runs a 2-mile race with B and loses. Had he run a third 
quicker he would have won by 22 yards. Compare the rate at which 
each ran. 

55. Find the square root of 103041 and of 4281*0849. 
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56. Find the value of f of -^-^Yf+U °^ '^^^^ °^ ^'^^^ ^^ ^' 

57. A, B, C, and D can together ao a piece of work in 5 hours. 
A would take 16 hours. B 15 hours, and C 20 hours to do the same 
alone. How long would D take to do it alone ] 

58. Three persons, A, B, and C, purchased a ship, of which A paid 
for f , B for |, and C paid ^400 ; what part of the ship had C, and 
what did A and B pay ? 

59. How many cubic feet of brickwork are there in a wall, 
measuring 427 feet 6 inches long, 13 feet 4 inches high, and 1 foot 
2 inches wide? 

60. If the cost of 1737 gallons of Geneva in bond were 38. 9d. 
per gallon, at what price per gallon duty paid must it be sold to T>ay 
the importer a pront of 12^ per cent., the duty being calculatea at 
10s. 5d. per gallon 1 

61. If 2432 gallons of wine costing 4s. 7(1. per gallon were blended 
with 4976 gallons of wine worth Is. 5d. per gallon, both liable to 
the duty of 2s. 6d. per gallon, what would be the cost per dozen 
reputed quarts duty paid, including 2s. 2d. a dozen for the expense 
of Dottling ? 

62. If 273 chests Assam tea, weighing 93 lbs. each and worth in 
bond Is. 5d. per lb., were bulked with 562 chests of China tea, each 
weighing 97 lbs. and worth 9d. per lb. in bond, what would be the 
average cost per lb. in bond, and what would be the cost of the whole 
duty paid, after deducting a discount of 2^ per cent. 1 

63. From £4,176,295, I3s. 7d. subtract £3,795,148, 16s. lOd., and 
show the interest upon the balance at 3^ per cent, for 15 months. 

64. Find the value of -61^ of -596 of 16-65. 

65. Extract the cube root of 51478848. 

66. A person can dischai^ a debt by paying at the end of one, 
two, and three years, eq^ual instalments of £1771 ; what is the amount 
of the debt, interest being reckoned at 5 per cent 

67. If the alloy in a shilling be ^ of its mass, and the coin be worth 
Jd. if all alloy, what would be its exact value if it were all pure silver ? 

68. Spirit is composed of 5*295 alcohol and 4 027 water. What is 
the weight of each in a lb. of the mixture 1 and what is the weight 
of a mixture containing a lb. of water ? 

69. Calculate, by practice, the drawback on 51 barrels, 3 firkins, 
4 gallons at 7s. 9d. per barrel. 

70. Find the average strength of 230*7 gallons at 5*5 o.p., 119*2 at 
proof, and 90 at 24 u.p., and how much water will be required to 
reduce it to 61*4 u.p.1 

71. Wine containing 17^ per cent of spirit is frozen, and the ice 
is removed. The strength is then 22*5 per cent What quantity of 
water, in ihe shape of ice, was removed from 504 gallons of wine 1 
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72. From the snm of ^, ^, 1, j^, deduct the sum of 4, }, ^, and ^, 
and reduce the fraction to its lowest terms. 

73. Divide £36 amongst 4 persons in the proportions of ^, f, ^, 
and f. 

74 Rednce 01*747 to a vulgar fraction, and divide it by ^ of 2. 

75. What fraction of a guinea is equal to the di£ference Between 
f of a crown and ^} of a shilling ? 

76. The 5 per cent on a quantity of malt duty amounts to 
X3, 2s. 7^. Kequired the gross bushels. 

77. Nineteen. tons, 19 cwts. 3 qrs. 27^ lbs. at £19, 19s. ll|d. per 
ton ; required the amount by practice. 

78. A watch was 10 minutes fast at noon on Monday, it gains 
3 minutes and 10 seconds per day ; what is the time by the watch at 
10*15 on the following Saturday morning ? 

79. The €td valorem duty on a quantity of imports at 8| per cent 
amounts to ;g3863, 2s. 6d. Beauired the vftlue of the imports. 

80. In what proportion should worts of the gravities of 47% 51*, 
and 54'' be mixed so as to produce a gravity of 50° 1 

81. A cask containing 106 gallons at 5 o.^). loses 3 gallons hj 
leakage, and suffers a decrease of 7 per cent in the stren|]^h ; it is 
then mixed with 15 gallons of water and 26 gallons of spirits at 12*8 
n.p. Required the strength of the mixture. 

82. A man pays 5^ per cent, out of his gross income for insurance, 
&c.; he then pays on the residue for local taxes 3d. and 4d. in the 
£; his net income is then £1247, lOs. 5d. Required his gross 
income. 

83. A and B together earn £3, 16s. in 8 days, A and C together 
can earn £7, 13s. in 17 days, and B and C together £12, 15s. in 
30 days ; how much can they severally earn alone 1 

84. Express 32567325 in me duodenary scale. 

85. A merchant selling eoods at a certain price loses 5 per cent, 
but if he had sold them for £4 more he would have gained 3 per 
cent What did the goods cost him ] 

86. Multiply bv duodecimals 3 feet 2 inches by 5 feet 7 inches, and 
the product by 6 feet 8 inches. What does the answer become when 
expressed in cubic inches and the decimal fraction of a cubic inch ? 

87. Extract the square root of 109fff , and find the side of a cube 
containing 2,048,38.3 cubic inches. 

88. What is the present worth of £1801, lis. payable 6jt years 
hence at 5 per cent, per annum ] 

89. A bill upon Amsterdam is bought at 12 florins per £ sterling ; 
the proceeds purchase at Amsterdam bills upon Hamburgh at 34^ 
florins for 40 marks ; these are forwarded to Paris, and sold at 185 
francs per 100 marks : what is the rate of exchange between London 
and Paris ? 
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90. A train is just 27 minutes in passing through the Mont Cenis 
tunnel, the length of which is 11,220 metres ; find the speed of the 
train in miles per hour. (A metre =39 39 inches.) 

91. In Reaumur's thermometer the freezing point is zero and the 
boiling point 80** ; in Fahrenheit's thermometer the freezing point 
is 32° and the boiling point 212^ What will Reaumur's thermo- 
meter mark when Fahrenheit's marks 47^ and what will Fahren- 
heit's mark when Reaumur's marks 93° ? 

92. A and B rent a pasture for £138 per annum ; A puts in 200 
sheep and B 160, but at the end of six months they dispose of half 
their stock, and allow C to put in 120 ; what should A, B, and C 
pay severally towards the rent at the year's end ? 

93. It is noticed that the water in a reservoir 38 feet long and 26 
feet wide, which is known to leak, sinks one inch in 12 hours. A 
pipe dischar^g 60 gallons per minute will fill the reservoir in 45 
hours, allowmg for the leakage. Find within an inch the depth of 
the reservoir. (A cubic foot of water contains 6*25 gallons.) 

^ 94 A man invests j^6,180 in the 3 per cents, at 93^, but after a 
time sells out half at 92^, and invests the proceeds in the 4 per cents, 
at 97. Find to a penny the difference in his income. 

95. Find the value of 3-6 of 454, of -4^6571 of 2s. 3d. 

96. A watch gains one minute and 15 seconds a day. It is set 
right at noon on the 12th of November. What will be the true 
time when it points at noon on the following Christmas day ? 

97. The first of a line of ten sentries standing at equal distances 
from each other, wishes to send a message of twenty words to the 
last The men begin to walk at the same instant and walk even 
distances right and left of their posts alternately, and each time they 
meet pass on five words. The transmission of the message occupies 
48 minutes, and the men walk at the rate of three miles per hour. 
How far is the first man from the last ? 

98. Multiply one million ofie thousand and one by ten thotisand 
one hundred and one, and write down the product in words. 

99. Reduce jT^^gV , and -64 -5- •t69236 to their simplest forms. 

100. If i of a ship be worth £S6, 10s. 7id., what part of her may 
be bought for £125, 5s. ? 

101. Explain the principle of the rule called " Practice ; " and find 
by means of it the value of 17 cwt. 3 qr. 7 lb. at £4, 17s. 3|d. per cwt 

102. What decimal of a pound is 7s. 7Jd. ? Prove your restdt by 
converting back the decimal into its value. Extract the square root 
of 31 to four places of decimals. 

103. A contractor bou^t 250 sheep, and sold them for £432, 5s. 1 Od., 
at a gain of 16} per cent What was the cost price of each sheep 1 
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104. Explain the difference between inteiest and disoonnt, and 
find the present worth of £553, 158. due 2 yean hence at 5f per 
cent 

105. State the rule for the Equation of Payment, and show that 
it is in favour of the paver. Find the equated time of nayment of 
£750, of which half is due in 4 months, f in five monuis, and the 
rest in 6 months. 

106. Cube 25 ; scj^uare the result, put a decimal point between the 
third and fourth digits horn the nght hand, and then extract the 
cube root of the number. 

107. A person has a sum of money invested in consols (3 per 
cents.). He sells out at 87^, and invests the proceeds in railway 
shares, when a £100 share sells for 174^ ; by this transaction he 
increases his income from £120 to £200. What dividend per cent 
per annum does the railway pay 1 

108. Find a number of 6 digits with 7 in the units, place such 
that, when the left-hand figure is removed to the right hand, the 
number thus formed is equal to three times the original number. 

109. What will be the cost of painting the walls of a room at 
Is. 7d. per square yard ; the length being 19 ft IQ^ in., the breadth 
16 ft If in., and the height 10 ft 3 in. ? 

110. A lends B a certain sum ; at the same time he insures B's 
life for £737, 128. 6d., paying annual premiums of £20. At the end 
of three years, and just liefore the fourth premium is to be paid, B 
dies, having never repaid anything. What must A have lent B, in 
order that he may just have enoush to recoup himself, together ¥dth 
5 per cent, compound interest on the sum lent, and on the premiums ? 

111. Find, by means of duodecimals, the exact cost of glazing 
twelve windows, each containing 60 panes 1 ft 2' 3^ long, and 
11' 5^ wide, at 3s. 8d. per square foot 

112. If the wages of 45 women amount to £207 in 48 days, how 
many men must work 16 days to receive £76, 13s. 4d., the daily 
wages of a man being double tnose of a woman 1 

113. A person enters France with 33 sovereigns, 1 half-sovereign, 
and 7 florins. He spends 577 francs, 50 centimes. How many florins 
will he receive in exchange for the remainder, if £1 be worth 26 
francs 25 centimes ? 

114 A square field contains 3 acres, 2 roods, 7 poles, 9^ yards ; 
what is the length of its side ? 

115. If a sovereign containing 112 grains of pure gold and 25 lb. 
of standard gold is minted into 1200 sovereigns, what is the pro- 
portion of alloy in standard gold ? 

1 16. A park wall, 1^ bricks thick and 5 feet high, is to be built 
with 1^ million bricks ; how many more bricks would be required 
1o add buttresses half a brick thick, 1-^ feet wide, and 4 feet high, at 
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every fifth yard ? A brick is usually 9 inches long, 4^ wide, and 

3 inches thick. 

117. If the volume of a ton of water be 36 cubic feet, and a cubic 
metre of water weigh 1000 kilogrammes, find the ratio of a kilo- 
gramme to a lb. (A metre =1*1 yards.) 

118. A man, having ;£4400 to invest, buys j£1000 stock in the 
three per cents, at 81, £1500 stock in the three-and-a-half per 
cents, at 90, and invests the remainder of his capital in four per 
cents, at 112. What interest does he get per cent, on his whole 
investment ? 

119. A prairie fire, spreading from a centre at the rate of 80 feet 
in a minute, has lasted for an hour, when, meeting with drier grass, 
its rate is accelerated to the extent of 5 per cent. How much more 
surface will it cover in the five minutes following than it did in the 
five minutes preceding the completion of the hour 1 (Area of a 
circle is proportional to the square of the radius.) 

120. A and B run a 4-mIle race, and when. A has run 2^ miles 
B has run 2f . In what ratio must B increase his speed from this 
point in order to win by 300 yards 1 

121. It is proposed to raise the surface of a lawn (the lawn being 
100 yards long and 96 yards wide) with the earth obtained by 
digging a ditch 6 feet wide round the lawn. If the lawn be raised 

4 inches, how deep must the ditch be ? 

122. Which is the better investment, the three-and-a-half per 
cents, at 98, or the four per cents, at 108 1 

If one of these investments gives ;^0 a year more interest 
than the other on the same principal, what is the capital invested 1 

123. A tradesman, who makes 10 per cent, on his capital, allows 
2d. in the Is. discount off the price marked on each article. How 
much per cent, above cost price does he mark the articles for sale ? 

124. A ship sailing at the rate of 10 miles an hour is observed to 
move ^ of a mile in the interval between the flash of a gun fired on 
board being seen, and the report being heard on shore. The 
velocity of sound being 1140 feet per second and the flash being 
assumed to be seen instantaneously, how far is the ship from 
land? 

125. The price of land about London is every year rising 4 per 
cent on previous prices, while the purchasing power of gold as 
regards general commodities is falling ^ per cent, per annum. A 
proprietor sells half his land this year for ;£8000, and invests the 
proceeds at 5 per cent. He proposes to sell the remainder three 
^ears hence, and to invest the money in the same way. What 
income would now represent the purchasing power of the income he 
will have obtained wnen the sales are completed ? 

126. Seven francs are worth as much as 2 thalers, 11 thalers as 
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much as 10 roubles, 8 roubles as much as 7 dollars, and a dollar is 
worth ds. ll|d. A man has an equal number of the four coins. What 
is the least number of coins he can have in order to get an exact 
number of pence in ezchan^ ? 

127. Express in figures sixty-seven millions thirty-five thousand 
and twenty -four, and in words 1110011100111. Also express the 
sum of ^ + ^ -f- *i^ 4 '^^1 ^ A vuljgar fraction. 

128. Find to four places of decimals the square root of 19, and 
find the cube root of 206425071. 

129. Find the greatest common measure of 8214, 1110, and 1702 ; 
also find the least common multiple of 11704, 101080, and 138945. 

130. Find the value of ^,^ ^^ +t^^"".^ , and divide -0003 by 

5J-7i-5-28^ + i ' 

•0004. 

131. Which is the better investment, a stock paying 3} per cent, 
at 88, or one paying 4*4 per cent, at 96} 1 

132. A clock loses 5 seconds in every 24 minutes. At 10 p.m. 
on Sunday it is 19 minutes fast. When will it be at the right time 
exactly ? 

133. Find the difference between the amounts produced at com- 
pound and simple interest respectively by a capital of ^£1760 at 

5 per cent, per annum for 2^ years, the interest being payable half- 
yearly. 

134. If 3 men working 4 hours a day can build a wall 80 ft. long, 

6 ft. high, and 2 ft. thick in 5 da^rs, how many men working 3^ 
hours a day will be required to build a wall of similar materials 
100 ft. long, 7 ft. high, and 4 ft. thick in 25 days 1 

135. Find, by practice, the value of 11 tons, 6 cwt 1 qr. 19 lbs. 
at £4y Is. 10^. per ton. 

136. If the discount on a bill due five months hence at 3} per 
cent, per annum is £774, 12s. 6d., what is the amount of the bilil 

137. A room is 38 ft. 3 in. long, and 25 ft. 6 in. wide. How 
many yards of carpet 1 yard broad will be required for the floor, if 
a margin of 9 in. in width is left uncarpeted all round the room ? 

138. Three taps. A, B, and C, can fill a cistern, A by itself in 24 
minutes, B in 10 minutes, and C in 27 minutes. They are all three 
turned on at once, and after running for 4j^ minutes B and C are 
turned off. How long will A then take by itself to complete the 
filling of the cistern 1 

139. Two trains on the same railway are running past each other 
in opposite directions, one 40 and the other 30 miles per hour. Each 
has an engine and tender ; the first has 12 carriages and the second 
17. If the length of an engine and tender be 40 ft., and the length 
of a carriage 32, and the coupling spaces be each 5 ft, how much 
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time will elapse from the moment that the engines meet till the last 
carriages of each train have passed each other! 

140. A man spends a certain capital as follows : — He buys 18,000 
acres of uncultivated land, one- third at 27s. an acre, one-thinl at 338., 
and one-third at 388. ; he has the land cleared and ploughed at 88. 
an acre, and builds farmhouses at a cost of ^6400. He then leases 
16,000 acres at a yearly rent of 7s. an acre, the farm buildings being 
let at the rate of 2s. 3d. per £ on their cost price ; the remainder of 
the land he leases to a railway company at 8s. an acre. How much 
per cent, per annum does he make on the original outlay % 



Examinations of Candidates for Admission into 

Training Colleges. 



Paper 34. 
MIDSUMMER, 1877. (Male Candidates.) 

[Three hours allowed for this paper. Only <mt question to be answered 

in eaoh seotion.] 

Section I, 

Express in figures thirty billion ninety-five million seventy 
thousand and five. 

Express the year 1988 B.O. in Eoman numerals. 

How many times can 75 be subtracted from 6075 so as to leave 
a remainder equal to itself ? 

Divide the continued product of 17, 18, 19, 23, 301, 113 by the 
difference of 259867 and 126145. 

[These form one question.] 

Section II, 

1. In a bag are 90 shillings, 100 sixpences, and 120 fourpenny 
pieces; find the least number of threepenny pieces that must be 
added so that the whole may be distributed in sums of eighteen- 
pence, no such sum being made up of anv one coin exclusively. 

2. An orphan asylum contains 120 children, each of whom con- 
sumes 40 oz. of meat per week ; find the weekly saving effected by 
using American beef at 6d. per lb., allowing also 2s. 4d. per cwt. 
for carriage, in place of English beef at 6s. 4d. per stone of 8 lbs. 
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3. The length of the solar year being 965 days 5 hrs. 48 min. 50 
sec, and the Chinese civil year consisting of 12 months of 29 and 
90 days alternately, how many months of 90 days must be added in 
the conise of 60 years that the Chinese civil year and the solar year 
may agree most nearly ? 

SeOian III. 

Make ont the duty payable on the following goods : — 

7000 lbs. of coffee at 14s. per cwL 

6252 packs of cards at 38. 9d. per dozen packs. . 

670 lbs. of gold plate at 17a. per oz. 

90 bushels of malt at £1^ 4a. per qr. 

SecHon IV. 

Find, by practice, the value of — 

1*15 cub. yds. 21 cub. ft 648 cub. in. at £/^ 48. per cub. yd., 
or 2'75 miles 5 fur. 9 chains 2} yd& at £56 p^ mile. 

Seetum 7. 

1. A tradesman sold some goods at 15 per cent, above the price 
at which he bought them; me two prices together amounted to 
^^733, 38. ; find the price at which the goods were bought. 

2. A block of granite 16 ft long 8 It broad 4 ft. deep stands on 
one of its broadest faces ; the other feuses are polished at a cost of 
£\Q ; find the cost of poHshing similarly another block 24 ft. long 
10 ft broad 5 ft deep smiilarly placed. 

3. The earth's orbit is 446,0(X),000 of miles, and is traversed in 
365^ days ; the distance of the earth from the sun may be reckoned 
OS 71,000,000 of miles, and light travels at the rate of 186,000 miles 
per second ; how far will the earth travel on its orbit while a ray 
of light is travelling from the sun to the earth f 

Section VL 

1. Show that ^|^+^-hl}=i of 61f. 

2. Reduce 2^ cwt. to the fraction of 4 tons 2 cwt 14 lbs. ; and 
19^ guineas to the fraction of £14, 9s. 3d. Show that jd. and every 
multiple of it will give a terminatiiig decimal of £\. 

3. if ^ of an estate be worth 200 guineas, and the value of the 
estate be increased *075 per cent by improvements, find the value 
of If of the improved estate. 
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Section VII. 

1. Express as decimals ^^^ 7^^, J, H- Show that }+^+jhs+ 
&c. ad inflnitum^i^, 

2. Find the value of (^+f ) of 4 guineas + (-09 - '61) of £2, Is. 3d. 
+ (5-05-^-005) of 5s. 

3. The rainfall of London in the months of April, May, June, 
1876, was 1*90, 094, 1*27 inches respectively, being in Annl 0*77 
above and in May and June 1*46 and 1*78 inches respectively below 
the averages of those months for the previous six years ; nnd the 
average for these three months both for the year 1876 and for the 
whole seven years to two places of decimals. 

Section VIIL 

1. Which of the following stocks is most profitable for investment, 
the 3 per cents, at 91^, the 3^ per cents, at 108^, the 4 per cents, at 
118 ? Find the yearly income produced by investing £5217, 16s. 3d, 
in the most advantageous of the three. 

2. A tradesman induces customers, who owe £750, and otherwise 
would not have paid him for six months, by offer of 5 per cent, 
discount, to pay readv money ; at the end of six months instead of 
£750,^he had received £947, 12s. Gd. What is his profit per cent. ? 

3. A commission agent agrees to take 5 per cent on all sales or 
^ of net profit ; *35 of his transactions realise 10^ per cent, profit, 
the remamder 19j^ per cent. What would be the difference on sales 
of £600,000, accoioing as his customers adopt one or other agreement ? 



Section IX, 

1. Find the square root of 32*7142073 to four places of decimals, 
and the cube root of 941192. Show that the cube root of every 
perfect cube less than a million can be determined by inspection. 

2. If exchange be at the rate of 25 50 francs for one pound, and 
of 57*75 florins for 119 francs, find the value of £4760 in florins. 

Section X 

1. Find the cost of turfing a ground 10 chains long and 5 chains 
broad, each turf being 15 ins. long. and 6 ins. broad, and 100 turfs 
costing Is. 3d. 

2. £8, lis. is spent on the floor of a room 24 ft. long and 18 ft 
wide, the centre of the room is covered with carpet 2 ft wide at 
48. 3d. per yd., leaving a margin of three feet all round the carpet ; 
how much per sq. ft does the margin cost to paint ? 
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FeuUiE Candidates. 

Section I, 

Add together nine million nine hundred and nine thousand and 
ninety-nine ; Beven hundred and forty thousand and forty-seven ; 
six million twenty thousand and two hundred; eight thousand 
and eighty^eight ; thirteen million one hundred and thirty thousand 
and four hundred. From the sum subtract four million four 
hundred and six thousand three hundred and sixty-seven, and 
divide the remainder by 94 

Section 11. 

Divide ^^7,483,192, 2s. 7^ by 803, and prove your sum by 
multiplication. 

Section III, 

Make out the following bill of parcels : — 

17 lbs. of candles at 4|d. per lb, 
7{ lbs. of tea at 28. 3d. per lb. 
27 lbs. of rice at 3|d. per lb. 
42 lbs. of sugar at 218. the cwt. 
11^ lbs. of currants at 2d. per lb. 
^ cwt of soap at 3^. per lb. 
220 oranges at 7id. per dozen. 

Section IV, 

Find by practice the value of 8 trucks of coal, each weighing 
9 tons 12 cwts. 21 lbs., at 14s. 7d. per ton. 

Section F, 

1. What would be the half-yearly dividend from an investment 
of £3300 in the 3^ per cents, made when the stock was standing 
at 91? 

2. What sum of money must be invested in the 5^ per cent, stocks 
at 83 to enable the possessor to realise an income of £64, 3s. 4d. per 
calendar month 1 

Section VI, 

1. What would be the expense of painting (at 3s. 2d. a sq. yd.) 
the walls of a room 27 ft, lon^, 17^ ft. broad, and IH ft. higj^ the 
dimensions of four windows bemg 7^ ft by 4 ft each f 

2. What length of carpet | yds. wide would be required to cover 
the above room 1 and what would be the cost at 5s. 3a. per yd. ? 
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Section VII. 

1. Divide ;£10, IO9. between A and B, so that ^ of A'b portion 
shall equal % of B's. 

2. Ii 3f of a yard of French merino cost £1, 14s. 4id. what would 
^ of ^ of a yard cost t 

Section VIIL 

1. Prove the rule for multiplication and division of decimals. 

2. Find the value of 7-92 -«- 3*84 and 1003*53 -^ 1250 and of 
•8 X "016 X '0032. 

Section IX, 

1. What iis the percentage gained by the newspaper- boys who buy 
the daily papers at 9d. per dozen, and sell them at Id. each ? Ex* 
plain your answer. 

2. Describe ratio, and illustrate vour definition b^. an example. 

3. If 25 men could set up a mile of telegraph wire in 24 days of 
8 hours work, what length of wire would 20 set up, working 10 hours 
a day for 20 days ? 



Paper 35. 

MIDSUMMER, 1879. (Male Candidates.) 

[Three hours allowed for this paper.] 

Candidates are not permitted to answer more than one question 
in each section. 

The solution must be given at such length as to be intelligible to 
the examiner, otherwise the answer will be considered of no value. 

Section I, 

Add together three hundred and six dozen, five hundred and 
ninety score, and one hundred and seven gross. 

Express in words the largest number that can be formed with the 
digits 1^0,0,8,0,0,9,1,9,6. 

A million and a quarter of passengers are carried by rail in a 
certain week, and the average journey of each passenger is seventeen 
miles; find the average payment per mile, the sum received for 

Q 
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fares amoontiDg to one hundred and thirty-two thousand eight 
hundred and twelve pounds and ten shillings. 

(These form one question.) 

Section II, 

1. A sum of prize money is divided among 720 soldiers ; each 
receives 5s. 4d. less than each of 960 soldiers among whom a sum of 
j£4004 is divided ; find the amount of the former sum. 

2. The first, second, third-class fares on a railway are 3d., Sid., Id. 
per mile respectively ; find the distance travelled hy two men, one 
of whom travels first-class one quarter of the distance, and the 
remainder second-class, and pays 8s. 9d. more than the other man, 
who travels third-class all the way. 

3. A man pays three bills, the &rst in half-crowns, the second in 
florins, the thiid in shillings, the number of coins in each case being 
equal ; the amount of all the bills is £40, 14s. ; find the amount of 
each separately. 

Section III. 

Make out the following bill : — 

27 dozen shirts, at 2s. d^. each. 

59 coats at 258. 4d. each. 

81 vests at lis. 9d. each. 

50 dozen pairs of boots at 37s. 6d. per half doz. 

950 pairs of trousers at 87s. 9d. per score. 

Section IV. 

1. How many bricks, whose length, breadth, and depth are 8|, 4k 
2J in. respectively, can be stored in a space 17^ ja. long, 10 yo. 
broad, 8^ ft high 1 

2. How many feet of boarding will be required for a roof 72 ft. 
long and 19^ ft. deep, the boards being 9 ft long and 5^ in. deep, 
if the longer edge of each is laid horizontally and overlaps the lower 
board by three-quarters of an inch ? 

Section F, 

1. If j£l,250,000 are raised by a tax of lOd. per lb. on tobacco^ 
find the diminution in the consumption when the tax is raised to 
Is. Id. per lb., but brings in only ;£1,619,583^ 68. 8d. 

2. The top of a building, 236 ft high, is reached by a flight of 
steps each 12 centimetres high, find the number of steps, a metre 
being taken as equal to 3 ft 3^ in. 
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Section VL 

1. Reduce to its lowest tei'ms qaqqo . 

Beduce 5 ac 3. r. 4 po. 7 jd. to the fimction of 5 ae. 1 r. 18 po. 
6iyd. 

2. What fraction of £22^ 15s. is equivalent to ^^ of £30^ 12s ? 

Section VII. 

1. Express as vulgar fractions -07, -OOt, 'OOdl Divide 451807-32 
by 571-908. 

Find in feet to two places of decimals the length of a sheet of 
lead 19 in. broad which covers 233 sq. ft. 

2. How often is 9*75 of half a guinea contained in f of 29*25 of 
63,000 francs, each franc being equivalent to 10'25d. ? 

Section VIII. 

1. What is the total income on which a tax of 5d. in the pound 
is levied, if the tax produces ;£113, 5s. 3d. after deducting ^^ per 
cent, for cost of collection ? 

2. How many railway shares at ;£77 each are equivalent to 
jC50,400 stock at 93^ ? 

3. ;£800 is put out at interest at 5 per cent, per annum, and at the 
end of each year ^£120 is deducted for the expenses of the next. 
What is left of the original capital at the end of the sixth year ? 

Secti&ii IX, 

1. Find the square root of 160, and the cube root of 8*1, each to 
two places of decimals. 

2. The longer sides of two rectangles are 189 and 244 yd., their 
shorter sides 45 and 36 yards; find the area of a square that is 
intermediate in area to the two rectangles, and whose side consists 
of an exact number of yards. 

Section X, 

1. In a certain town nine schoolmasters receive annual salaries 
amounting to ;£1109, 2s. ; 17 schoolmistresses and 19 pupil teachers 
receive salaries amounting to ;£1602, Os. 8d., the average salary of 
a pupil teacher being one-fifth of that of a schoolmistress ; compare 
the average salary of the schoolmaster and the pupil teacher. 

2. In a co-operative factory how should a sum of £125, 3s. 5d. 
be divided among three workmen, who work 8, 9, 10 hours per day 
respectively, and whose rates of production per hour are also in the 
same ratios, and who have employed 10, 11, 12 days respectively on 
the work. 
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Pwp&r 36. 
MIDSUMMER, 1880. (Fehalb Candidates.) 

1. Multiply jCT0,996, iVs. 4jd. by 378, and prove your result by 
diviflion. 

2. Divide 1290 tons 12 cwt. 1 qr. 24 lb. 5 oz. by 73, and prove 
your result by multiplication. 

Section II, 

What is the value of 2 tons 13 cwt 3 qr. 11 lb. of rice at 3|d. per 
lb., and what would be the difference if the price were reduced |d. 
per lb. 1 

Section III. 

Make a bill of the following articles, and deduct 2d. in the shilling 
for ready money : — 

17 reams of paper at 9^. for 5 quires. 
13j^ dozen copv-books at 3^. each copy-book. 
4 gross of steel pens at the rate of 8 for Id. 
17 packets of slate pencils at 7^. per packet. 
200 slates at 2s. 6d. per dozen. 

Or, 

67 yards of long cloth at 5jd. per yard. 
29 pairs of stockings at Is. 9|d. per pair. 
85 straw bonnets at 4s. 3d. per dozen. 
235 yards of ribbon at 3s. 9d. per score yards. 
57 yards of print at 9jd. per yard. 
29 yards of silk at 3s. 7 jd. per yard. 
And deduct 5 per cent, for ready money. 

Section IV* 

1. Find bv practice the value of 9 acres, 1 rood, 16 perches of land 
at ^1, Is. 8d. per acre. 

2. Find by practice the value of 37 lb. 4 oz. 16 dwt. of silver at 
£^, 4s. 9|Ki. per lb. 
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Section F. 

1. If the railway fare for 113 miles be 18s. Id., wLat ought the 
fare to be for 69 miles ? 

2. A rate of 1^. in the £ is required to raise a sum of ^^25, 
128. 6d. ; what is the rateable value of the town 1 

Sectum VI, 

If I give £1, lOe. lljd. for 4^ yards of velvet, what quantity could 
I purchase for £14, Is. lO^d. ? 

Section VIL 

1. Explain what you imderstand by multiplication by a fractioni 
and multiply 7 tons 4 cwt 1 qr. 15 lb. by 23|. 

2. Add together f, |-, ^, and ^, both as vulgar and decimal 
fractions, and show that the two results coincide. 

Section VIIL 

1. What decimal is 33. T^d. of 18s. 2|d. 1 Divide 299 by '13, and 
•3525 by 7110. 

2. Find the value of 3*275 of £10 ; multiply 3-276 by 128 ; and 
divide -0625 by -00005. 

Section IX, 

1. A tradesman commenced business with a capital of £3200 ; he 
increased his capital at the rate of 15 per cent for 5} years, simple 
interest ; what is its present amount ? 

2. At what rate per cent., simple interest, will £2700 amount to 
£3219; 15s. in 7 years. 



Paper 37. 

Malb Cakdidatrs. 

The iolution must be given at such length as to be intelligible to 
the examiner, otherwise the answer will be considered of no value. 

Section I. 

Arrange the digits 58967537, so that the number formed may be 
divisible by 19. 
How many times can 692 be taken from 4676536 ? 
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A man buys 300 quarters of com for 1000 guineas ; he sells one 
bandied at £3, 10s. per quarter; another hundred at lOs. per 
bushel ; and the remainder at Is. 6d. per gallon. Find the total 
gain. 

(These form one question.) 

Section IL 

1. If 50 gallons of water weigh 525 lb., and a cubic inch of water 
weighs 7 oz., find the number of gallons in a tank containing 1840 
cubic feet. 

2. If the ratio of the dianleter of a circle to the circumference » 
J^, find the length of the earth's diameter, the length of a degree of 
Latitude being taken as uniformly eaual to 69f miles. 

3. If the total annual yield of alt the gold mines of the world is 
4,788,000 oz., find the number of gold coins that could be coined 
from ^ of the yield, so that 260 sudi coins can be made from 5^ lb. 
of gold. 

Section III. 

1. A certain firaction exceeds 7^ by &^, another is less than 6^ 
by 3^ ; find the product of the sum and difference' of the twu 
fractionSb 

2. If the franc in silver coinage is equivalent to 9{d. and in 
depreciated paper money to 8fd., find the loss incurred by paying 
bills to the amount of ;£100 in the former currency instead of in the 
latter, reckoning 25^ francs to the pound. 

Section IV, 

1. Reduce 5 J of a guinea + 3^ of 13s. 4d. — 4^ of a crown to the 
decimal of A of '^ o^ ^1> 7s. 6i 

2. Arrange in order of ma^tude the fractions "Od, *66, O^d, *66d, 
*06d, and express their average decimally. 



Section V. 

Write out clearly and concisely the rules for 

fa) Converting circulating decimals into vulgar fractions, 

[b) For the extraction of the square root of a perfect square 
consisting of four digits, 

(c) For the multiplication of numbers mentally by 25 and 
625. 

(These form one qnestion.) 



ii 
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Siction VI. 

Find, by practice, the value of 004^ articles at £5, 138. 4d» each, 
and of 17 ac. 1 r. 25 po. at £260, lOs. per ac. 

(These form one queitioxi.) 

SeeHon VII. 

1. An engine can pump out 1600 gallons per hour ; after working 
for 19 hours it has pumped out *36 of the contents of a reservoir ; 
in what time will it pump out the remainder with the help of 
another engine, whose power is *33 of its own, and how many gallons 
will each have pumped out 1 

2. If 27 men and 60 bojs earn j£134 in 17 days, how much will 
18 men and 24 boys earn in 23^ days, a boy's earnings being | of 
a man's 1 

Section VIII. 

1. Find the edge and longest diameter of a cubical tank, which 
contains 134217,728 cubic inches. 

2. Find the cost of desk acconmiodation for a school of 168 
children at 3s. 6d. per linear foot, each child req^uiring 21*76 inches ; 
find also the average space in square feet per child, if the room con- 
tain 8 equal groups of desks, three deep, each group occupying 
152*25 square feet, with 8 gangways occupying 288 square feet, and 
a space of 10 feet is left clear in front of the desks. 

Section IX. 

1, Find the compound interest on £3600 for 2^ years at 5 per 
cent uer annum, the interest being payable half-yearlv. 

2. Part of a sum of £3000 is invested to produce 3jf per cent, per 
annum, and the remainder 4^ per cent. ; if the interest on the whole 
for a year amounts to £122, 9s. 10|d., &id the sum invested at each 
rate. 

Section X. 

1. Divide a sum of £2529, 12s. between A, B, and C, so that A's 
share may be 3 times B's, and A's and B's together 5 times C's. 

2. In a school which has on its books 250 children uniformly, 18 
per cent are absent during the former half of the year, 121 per cent, 
during the latter half ; in the former there are 3 weeks of holidays, 
in the latter 5 ; reckoning the full weekly attendances of a child at 
10, find the average attendance for the year, and the average number 
of attendances made by each child, recKoning 52 weeks to the year. 
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General Examinations in Training GoUeges. 



Faper 38. 
CHRISTMAS, 1876. (Male Candidatbs.) 

First Yean 
[Two hours and a half allowed for thii paper.] 

The solution must in evefj instance be given at full length. A 
correct answer, if unaccompanied by the solution, or if not ootained 
by an intelligible method, will be considered of no value. 

Section I, 

1. Multiply fourteen million two hundred and forty-five thousand 
nine hundred and twenty by four thousand one hundred and ninety- 
nine, and divide the product by four thousand eight hundred aud 
forty-five. 

2. Find the least multiple of thirteen that can be expressed by 
nines only, and subtract this multiple from ten million ten thousand 
and one. 

3. A man buys 497 sacks of potatoes for ;£339, Is. ll{d., and sells 
248 sacks for 17s. 9^. per sack, the remainder for 18s. 2|d. per sack ; 
find the total gain. 

Section II, 

1. Make out the following bill, allowing 5 per cent, discount : — 

95J yards of calico at 10|d. per yard. 
12 dozen blankets at 148. 9d. per pair. 
50 gross of buttons at 3M. per dozen. 
70 score of handkerchiefs at 8 for 3s. 6d. 

2. A man engages to ride 500 miles in 00 hours ; he rides every 
2 miles at an average rate of 11^ minutes, and stops every 40 miles 
for an hour's rest ; how much time has he to spare f 

3. Find the expenses of an excursion, which includes 5782 miles 
of railway at |d. per mile, 517 miles of carriage at 10^. x)er mile, 
57 days of hotel keep at 14s. 3d. per day, allowing 5 guineas fur 
extras. 
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Section IIL 

1, "What illustrations would you place on the black board to show 
the truth of the following expressions : — 

(a)Jof| = H. ' 

'he number of yards of carpet 18 in. wide required for a 
room 12 ft. long and 9 ft. broad is 24. 
(d) 3-5 X -2 = -7. 

(Two such illustrations will be considered equivalent to a com- 
plete answer.) 

Section IV. 

1. Express 2304, 1728, 1296 as powers of prime numbers, and 
hence find their greatest common measure and least common multiple. 

2. Simplify the expression 11 ,? -^ "7 ^^^ fi^d the number of 

lbs. in 3} of 5^ tons + 4X of 62 cwt + If of 513 qrs. 

3. Three-sevenths of the agricultural land of a district is arable, 
^ pasture, f of remainder woodlands, the remaining 1800 acres 

are common ; find the number of acres in the whole and the relative 
size of each kind of land. 

Section V, 

1. Divide 37*2812 by '00407, and prove the result by vulgar 
fractions. 

Also find the value of 3*75 of Ss. 6d. + 6*05 of £3, Is. 8d. + 6-07 
of 7s. 6d. + 3-136 of £2, Is. 3d. 

2. Find the square root of 8658*3025 and the cube root of 763*571. 

3. In 1861 three towns had populations of 17,341, 15,540, and 
18,760 respectively. In 1871 it was found that the population of 
the first had decreased 17 per cent., that of the second had increased 
19 per cent., while the population of the three had increased by 
5000 ; find the increase or decrease per cent in the population of 
the third town. 

Section VL 

1. Find the value of 581J articles at £3, lis. 9d. each, and of 
29 oz. 5 dwt. 16 grs. of gold at £3, I7s. 9d. per oz. 

2. A bankrupt has j^75 worth of goods in stock, his creditors 
would have received 143. 9d. in the pound if the goods had been 
sold for cost price, but f of the gooos are sold at 17*75 per cent 
below cost price, and the remainder at 21*75 per cent below cost 
price ; for what were the goods sold, and what dividend is paid ? 
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3. A piece of work can be done by 40 men working 10 hours 
a day for 17 days ; bow long will 17 men, 17 women, and 17 children 
over 10 years of age, take to do it, each child working 4 hours a day, 
and its working power in a given time beine equal to one-third of 
a man's, each woman working 6 hours, and ner power being equal 
to two-thirds of a man's, each man working 8 hours a day. 

Section VII. 

1. Find the present value of j£1565, 28. ^fyi^ due 4^ years hence, 
at 5}jper cent simple interest 

2. Find the amount of £5750 for 6 years at 5} per cent, allowing 
£175 for annual expenditure. 

3. The French 5 per cents, being at 105} and the English 3 per 
cents, at 96} ; find tne loss of income caused by transferring £5000 
French stock into English stock, and the value of the stock in 
English money. 

Section VIII. 

1. Twelve thousand flVe hundred and forty pound has to be 
divided between A, B, and C, so that A shall receive three-sevenths 
of B's and C's shares, B shall receive two-ninths of A's and Cs ; find 
the share of each. 

2. Three boys run a race of 2^ miles ; A starts 4 minutes before 
B, and runs at the rate of 5| miles per hour ; B starts 2 minutes 
before C, and runs at the rate of 6^ miles per hour ; C runs at the 
rate of 6| miles per hour. Find which wiU win the race, and the 
intervals oetween the arrival of each boy at the post 

3. Two clocks, one of which sains 3 mln. 25 sec. daily, and the 
other loses 4 min. 15 sec. daily, at 12 o'clock on Monday are 
respectively 13 min. behind and 14 min. before the true time; what 
time will be told by the first clock and on what day, when the 
second tells the true time. 



Pap&r 39. 

CHRISTMAS, 1878. (Male CANDiDATEEk First Fear.) 

[Two hours and a half allowed for this paper. Only one question to be 

answered in each section.] 

Section L 
Qive rules for calculating mentally the price of 99 dozen at 9d. 
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per dozen, of 940 articles at Is. 3d. pei score, and for multiplying 
9848 by 625. 

Write down the factors of 4335. 

Divide j^479, 4s. 8d. among 35 men and 18 women, giving eacli 
woman half the share of a man. 

[These form one questioxu] 

Section II, 

1. 1216 shirts can be made from a certain quantity of material, 
allowing 3| yds. to each shirt ; if 4 yds. are used for each shirt, how 
many fewer will be made ? 

2. A man's weekly wages are 43s., the keep of his family of seven 
costs him 3s. 9^ per head per week ; in 27 weeks he nas saved 
£S^ Is. lO^d. ; what is the average weekly amount of his other 
expenses 1 

3. A man saves out of his annual income j£95, 17s. till an increase 
in the income-tax of 3d. in the pound reduces his annual saving to 
£S^j 15s. lid. ; what is his annim income ? 

Section HI, 

1. Why must fractions be reduced to a common denominator 
before addition ? 

Reduce to its lowest terms f ff ^ ; and find the side of a square 
whose area is lOA- sq. yds. 

2. State the method by which you find the least common 
multiple of several numbers. 

Find the value of — 

m of 346* of f of ^)-5.(2H of 13 J*). 

3. Prove the rule for the multiplication of fractions. 
Express in threepenny pieces the value of— 

f of 6^ of 34if guineas. 

Section IV, 

1. Explain why ^ cannot be converted into a terminating 
decimal. 

Supposing the earth to revolve round the sun in 365,242,264 
oays, explain why Leap day should be omitted once in each 
three centuries out of every four. 
Find the value of 7*35 of 5 cwt + '05 of a ton + 9*3 lb. 

2. Prove the rule for the multiplication of decimals. 
Reduce '00003648 to a vulgar fraction in its lowest terms. 

Multiply £39, 4s. 2d. by 7-Oft. 

3. Two decimal fractions are together equal to 31*4178 ; one of 
these is \ of the other ; find the two fractions. 
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Section V, 

1. A coal dealer buys two equal lots of coal at the same price ; be 
retails tbem at a profit of 13 and 14 per cent, respectively, making a 
total ^ofit of ;£168, 178. 3d. ; wbat did he pay for each lot of coals ? 

2. Mow many days of 9^ hours each must 92 men work to do ^ 
of the work that 95 men could do in 23 days of 10 hours each ? 

3. A man travels from England to India in 24} days, partly by 
land, partly by water ; his rate of travelling is 30 miles per hour 
by land and 12 by water ; if he could have Ravelled all tiie way by 
land, he would have finished the journey in 16^ days. Compare 
the distances travelled by land and by water. 

Section VL 

1. Find the difference between the interest and discount on ^^300 
for 42 days at 5 per cent. 

2. At what rate should interest be charged on £6b0 for 117 days, 
to equal the interest on £6bO for 55 days, at 41 per cent. ? 

3. What is the present value of £2100, to be paid in four equal 
instalments at the end of every fifth year at 5 per cent simple 
interest ? 

Section VII, 

1. What capital should be invested in a 5 per cent stock at 96^ 
to produce the same income as £2120 invested m a 3 per cent, stock 
at 77? 

2. A man buys 4830 yds. of cloth at 3s. 4d. per yd. ; if he sell 
one-third at a gain of 20 per cent., and the wnole at a profit of 
£187, 16s. 8d., what is the gain per cent on the other two-thirds ? 

3. A man sells out of 4 per cent, stock at par and invests in 3 per 
cent stock at 86 ; he sells out at 88} and re-invests in the 4 per 
cent, at par ; his income is raised by £177 ; what amount of stock 
did he originally hold ? 

Section VIJL 

1. A rectangular trough 4 in. deep, 3} ft wide, 2} yds. lona 
contains 72 gals. ; find the depth of another rectangular trougn 
whose end contains 165 sq. ins., and which contains 132 gals. 

2. If a lb. avoirdupois contain 7000 grains troy, and 133 pennies 
wei<,'h 64 oz. avoirdupois, find the weight in lbs. troy of a bag 
containing 1368 pennies. 

3. If suver is worth 53*9d. per oz., and gold £3, 18s. 7*25d. 
per oz., compare the weights of equal bulks of gold and silver, a bar 
of silver worth £12, bemg equal in bulk to a bar of gold worth 
£100. 
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Twper 40. 
CHRISTMAS, 1879. (Male Candidates. Fwfi Year.) 

[Two-and-a-half hoorfl allowed for this paper.] 

Candidates are not pennitted to answer more than one question in 
each section. 

The solution must be given at such length as to be intelligible to 
the examiner, otherwise the answer will be considered of no value. 

Section L 

1. How many multiples of four hundred and seventy-nine lie 
between fourteen hundred and one million five hundred and thirty- 
nine thousand and twenty-seven 1 

2. What is the effect upon the remainder, if the divisor be 
increased by a small quantity without altering the quotient ? 

3. What is the average weight in lbs. of 9 hams arranged in a 
row, if the ham at one end of the row weighs 1 J qrs. and the weight 
of each of the others in succession is greater by 36 oz. than the 
weight of the ham next preceding it in the row ? 

4. How many houses can be built on a frontage of { of a mile, 
each house havins a frontage of 36 ft. 8 Ins., allowing for 11 streets, 
each having a width of 40 feet ? 

[These form one question. 

Section IL 

1. An emigrant ship allows 64 cubic ft. of luggage for each person, 
and requires lOd. for each cubic foot in excess of this allowance : a 
man pays £1^ 13s. 4d. excess for his own, his wife's, and his 
daughters luggage ; how many cubic ft. of luggage does the man 
take, if his wife and daughter each take half as much again as 
he did ? 

2. A span of 16 oxen can draw a load of 4^ tons for a distance of 
7 miles per day ; a man carrying 112 lbs. can travel 21 miles per 
day : how mucn more will be carried by 120 men a distance of 147 
miles (the men going and returning at a uniform rate) than by two 
spans of oxen ? 

3. A railway reduces its fares for first-ckss passengers from 3d. to 
2d. per mile, and for second-class passengers from 2d. to l^d. per 
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mile ; before the change of fares 10,000 persons travel second-class 
daily between two towns and 1600 first-class ; after the change of 
fares, 10 per cent of the second-class passengers begin to travel first- 
class, but die total number of second-class passengers is increased by 
60 per cent Find the total gain per train mile. 

JSection III. 

1. Prove the rule for division of vulgar fractions. Find the value 
of— 

^4|^^±^X2A + (4iof8.) 

2. Find by successive divisions the greatest common measure of 
652,674 and 1,475,600. How would you prove to your class without 
actual division that your greatest common measure will divide any 
of the divisors you have used 1 

3. Find the value of 7^ of 5 guineas + 4^ of £3, - 27^ of 5s., 
and bring the result to the fraction of Is. 3d. 

Section IV, 

1. Convert to decimal fractions 5^, 7JJ, 8}, l^. 

The length of a metre is 1*09363 yards ; convert 150^ English 
miles into kilometres. 

2. Prove the rule for multiplication of decimals. Find the value 
of '1590 of 11 cwt. qrs. 5 lbs. 8 oz. 

3. Two sums of money are in the ratio of *52 : *16, and their 
difference is j£12, 16s. 2d. ; find the sums. 

Section F. 

1. If 49 men working for 64 days of 7^ hours can excavate a pit 
with vertical sides whose edges foim a square (each edge being 
14 yds. long), how many hours a day must 128 men work for 29 
days to excavate a pit of the same depth, but longer and broader by 
2 yds. each way I 

2. A company possessing ;£500,000 capital carries forward at the 
beginning of the year ^1082, 10& ; at the end of the year a dividend 
of 5 per cent, is paid, and «£1178, 18s. 8d. is carried forward ; find 
the gross receipts, the cost of working being to the net receipts in 
the ratio of 53 : 47. 

3. If a quantity of silver bought at 4s. 8^d. per oz. has lost in 
value j£19, 68. 8|d. when silver is sold at £^, lis. 9d. per lb., find 
the weight of the silver. 
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Section VL 

1. What is the relation between discount, present worth, and 

amount? 

In how many years will £^*Jb, 10s. amount to ^£946, 14s. at 
4 per cent, simple interest ? 

2. A banlorupf s debts amount to £ZlhO ; he pays 138. in the 
pound, and d^muds his creditors by concealing ^ of his assests ; 
find the value of his estate. 

3. A man invests ^£4000 in four sums of ^£800, ;£900, ;£1100, 
£1200, to produce 2^, 3, 3^, and 3^ per cent simple interest 
respectively per annum ; find the gain in income if the whole had 
been invested to produce d| per annum. 



Bedwn VIL 

1. Find the square root of 38259*36, and the cube root of 
7077-888. 

2. A metal is mixed with each of two others in the ratio of 7 : 8 
and 5 : 6 respectively, and its value is to those of the others as 3 : 1 
and 4 : 1 respectively ; find the value of a quantity of the second 
mixture equal in weight to a quantity of the first that costs ;£3190. 

3. A charity sells out ;£10,000 consols at 97^, and invests the 

Proceeds in railway debentures at 160; what interest must the 
ebentures pay that the income of the charity may be increased by 
jC89 per annum, no charge being made for brokerage ? 



S^cbum VIII. 

1. Two rooms whose breadths are 17 and 15 ft., lengths 19 and 
16 ft., and heights 10 and 9 ft. respectively, are covered with papers 
of different viuues, each 2 ft. wide ; if the difference in the two costs 
be £\y 7s. according as the larger room is papered with the dearer 
or cheaper paper, fud the difference in price per yd. of the paper. 

2. Copper is 8*96 times as heavy as water ; what will a cube of 
copper whose edge is 9 ins. weigh when suspended in water if it lose 
a weight equal to that of the water displaced, a cubic foot of water 
weigmng 1000 ounces ? 

3. Three clocks occupy respectively 33, 22, 11 seconds in striking 
twelve, and lose 36, 24, 12 seconds daily respectivelv ; if they begin 
to strike together at 4 p.m. on March 31, on what day will they all 
strike twelve separately for the first time? which two will first 
strike twelve separately ? 
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Paper 41. 

Female Candidates. First Year. 

[Two-and-a-lialf houn allowed for this paper.] 

No candidate is penmtted to answer more than one question in 
Section IV. or Section VI., or more tiian two questions in each of 
the other sections. 

The solution must be given at such length as to be intelligible to 
the examiner^ otherwise the answer will be considered of no value.* 

Section I, 

1. From March 1847 to March 1879 there landed at the port of 
New York two million one hundred and sixty-five thousand two 
hundred and thirty-two Qerman immigrants ; two million twenty 
thousand and seventy-one Irish; seven hundred and forty-two 
thousand two hundred and seventy-one English ; one hundred and 
sixty-one. thousand five hundred . and thirty-seven Scotch ; one 
hundred and twenty-four thousand seven hundred and three Swedes ; 
one hundred and ten thousand eight hundred and fifty-three French ; 
eighty-five thousand nine hundred and forty-six Swiss ; fifty thou- 
sand five hundred and eightv-one Italians ; forty-nine thousand and 
ninety-seven Norwegians ; forty thousand one hundred and three 
Dutcn ; thirty-six thousand nine hundred and ninety-three Danes ; 
twenty-eight thousand and eighty-six Russians ; ten thousand four 
hundred and ninety-six Belgians ; eight thousand nine hundred and 
fifty-two Spaniards. Find the total immigration, and the yearly 
average. 

2. From the numbers in the preceding (]^uestion compare the 
emigration from Qreat Britain to New York with that from Ireland ; 
and find what the emigration from Germany would reach if main- 
tained at the same rate for one hundred and twenty-eight years. 

3. In 1878 the post office carried one thousand four hundred and 
seventy-eight million of letters at an average of 1^. ; what was its 
revenue ? 

Section II, 

Make out one of the following bills : — 

17 pairs of blankets at 83. 9d. per pair. 
14 pairs of stockings at Is. 6 jd. per pair. 
4^ dozen pairs of gloves at 2s. 3|d. per pair. 
16 yards of cloth at 8s. 9jd. per yaiu. 
15^ lbs. of wool at 4^d. per lo. 
19 yards of lace at 2s. 7d. per yard. 
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Or, 

13 bars of soap, each weighing 3^ Ibe., at 3^. per lb. 

12 packets of candles, each containing 5^ 11^., at 10^. per lb. 
31 lbs. of coffee at Is. 4|d. per lb. 
17 lbs. of tea at 2s. 3^. per lb. 
19 lbs. of currants at 4ja. per lb. 

Or, 

5 chests of tea, each 2 qrs. 11 lbs., at 3s. 8d. per lb. 

3 hhds. of sugar, each 13 cwt. 2 qrs., at £\^ 19s. 4d. per cwt. 

3 cwt. 1 qr. 14 lbs. of coffee at ;£2, 9s. 6d. per cwt. 

14 cwt. 2 qrs. 3 lbs. of cheese at 5^d. per lo. 

Section III. 

1. I receiyed ;£754, 5s. for goods which cost me £800 ; what was 
my loss per cent. 1 

2. Two pieces of cloth of the same quality contain 54 yds. nnd 
63 yds., and the longer is worth £1^ 7s. more than the shorter ; what 
is the yalue of a third piece containing 120 i^ds. ? 

3. The sun passes through 360 degrees in 24 hours * how many 
degrees, minutes, and seconds does it pass through in 3 n. 19' 20^ i 

Section IV, 

1. What is the number of which tbe half, together with the one- 
third, one-fourth, one-sixth, and one-twelfth, is 32 ? 

2. Find the yalue of § of | of ^ of ;£158, 12s. 

3. How is a decimal quantity turned into a complex number ? 
Express 8*12375 hours in nours, minutes, and seconds. 

* Section V, 

1. What must I inyest now at 5 per cent, simple interest that 
four years hence I may haye £^ ? 

2. The sum of two numbers is 33, and their difference is equal to 
1^ of the greater ; what are the numbers ? 

3. A merchant borrowed £3973 at a bank for two years, and when 
he repaid it deposited £2979, 15s. at the same rate of interest. How 
long must he leaye his deposit that the interest on it may equal that 
on iJie loan ? 

Section VI. 

1. Explain how it is that the processes of addition, subtraction, 
and multiplication are performed more simply with decimal fractions 
than with yulgar fractions. 

2. What do you understand by the proof of an arithmetical opera- 
tion ? By what method do you proye a sum in addition ? 

B 
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Paper 42. 

Female Candidates. Second Year. 

[Two-and-a-half houn allowed for tlus paper.] 

No candidate is permitted to answer more than ten questions. 

The solution must in every instance be given at sucn length as to 
be intelligible to the eiLaminer, otherwise the answer will be con- 
sidered of no value. 

1. A party of 25 persons, men and women, dined together ; each 
man was to pay 2s. and each woman Is. 9d., and the bill came to 
£2, 9s. How many women were there in the party ? 

2. A gang of 50 men earned a certain sum in 15 days. Had they 
received ;£12, 10s. more, they would have earned 5s. a day each ; 
how much a day did each of them earn ? 

3. Find the exact time between 8 and 9 at which the two hands 
of a watch will be together. 

4. How many hours a day must 11 men work to dig in 9 days 
a trench which 6 men working 12 houra a day could dig in 18 days ? 

5. Three young men invested £3764 at 5^ per cent simple interest, 
and sailed to Australia. The amount they received on meir return 
was £5006, 28. 5d. How long were th^ away ? 

6. In 1876 the people of the United Kingdom, taken at thirty-six 
million eight hundred and ninety-four thousand two hundred and 
forty-seven, consumed 1*27 gallon of spirits and 0*56 gallon of wine 
per head. Find the total consumption of spirits and wine in hogs- 
heads of sixty-three gallons. 

7. Four workmen were paid £6 for a piece of work. The first 
had worked 20 days, the second for 24 days, the third for 21 days, 
and the fourth for 15 days ; what was the share of each of them 1 

8. If a guinea is worth 21 shillings, 24,990 shillings are worth 
2647 Hungarian ducats, 3165 ducats are worth 1190 Dutch ryders, 
and 20 ryders are worth 633 francs ; what is the value of 100 guineas 
in francs ? 

9. Three partners made a profit of £3140. The two first put into 
the business £3660 ; the second and the third put in £4880, and 
the first and third put in £4020 ; what profit should each of the 
partners take ? 

10. What is the present value of a bill for £4850, payable in 
thirteen months ana a half when the rate of interest is | per cent 
for a month ] 

11. If when a child attains the age of 14 years £50 were placed 
for him in the Post Ofiice Savings Bank at 2^ per cent com- 
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pound interest payable yearly, how mnch could he draw cut on 
reaching 21 ? 

12. A man bequeathed half his property to his son, a third part 
to his daughter, and his widow, who took the remainder, received 
£400. Find the value of the property, and the portions of the son 
and daughter. 

13. An officer bought a certain number of horses for £4500, and 

Eaid for each horse liine times as many shillings as there were 
orses ; how many horses did he buy ? 

14. Four numbers are to one another as 3, 5, 7, 11, and the sum 
of the two first is 128 ; find the four numbers. 



Paper 43. 

CHRISTMAS, 1880. (Male Candidates. First Year,) 

[Two-and-a-half hours allowed for this paper.] 

Candidates are not permitted to answer more than ten questions. 
The solution must be siven at such length as to be intelligible to 
the examiner, otherwise the answer will be considered of no value. 

1. (a) Distinguish briefly between notation and numeration. 
(6) Write down the prime numbers between 196 and 225. 
(c) Express in words MDCLXVIII. 

{d) A horse dealer buys 300 horses at a total cost of £12,600 ; 
he gains on each of one hundred horses as many crowns as there are 
guineas in the average cost, on each of another hundred as many 
shillings as there are pounds in the average cost, on the third 
hundred he gains £6 a head ; find the total and the average gain. 

2. An article is composed of two materials in the ratio of 1 : 2 ; 
the former costs 4s. 8d. per cwt., the latter lid. per lb. ; allowing 
8d. per quarter for expenses of manufacture, find the total gain on 
3 tons when the article is retailed at Is. lid. per 7 lb. 

3. The duty on wine in cask is lowered from Is. to lOJd. per 

fallon, but is raised on wine in bottles from Is. 6d. to 2s. per dozen ; 
nd the total gain to the revenue if the quantity imported in casks 
increases from 30 millions to 37 millions of gallons, but the quantity 
imported in bottles falls from 3J millions to 2} millions of dozens ; 
find also the total increase in the quantity imported, reckoning 6 
bottles to the gallon. 
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4. At an agricultural show 131 horses compete in 9 classes ; the 
numbers entered in each class are 18, 13, 15, 16, 10, 11, 12, 15, 21 
respectively, and the corresponding prizes are 20, 18, 16, 15, 14, 12, 
10, 8, 6 pounds respectively; assuming the average value of the 
horses in each class to be proportioned to the prize offered, and the 
average value of those in the fourth class to be ;£60, find the average 
value of each of the 131 horses. 

5. Assuming the purchasing value of shillings, marks, and florins 
to be as 689 : 645 : 1345 ; find the loss on a draft for £100 if ^ is 
paid in shillings, ^ in marks, and the rest in florins, reckoning 20 
marks and 10 norms to the pound. 

6. Two trains start together from the same terminus; the first 
travels 297 miles in 14 hr. 51 min., the second 176 kilometres in 
11 hr. 44 min. ; find the interval between them when the first train 
has travelled 50 miles. (A metre = 3 ft. 3J in.) 

7. A and B can do a piece of work in 38^ hours, B and C in 
3f hours. A, B, and C in 2^ hours ; if A and B work for 2 hours, 
how long will A and C take in finishing it ? 

8. Ma£e out the following bill : — 

236 tons of coal at Is. 9d. per cwt. 
985 gal. of oil at 8^. per qt. 
87 score of faggots at 4jd. per faggot. 
150 gross of nails at 2^. per 3 doz. 
900 poles at 2Jd. per | doz. 

9. Find the sides of two squares which contain together 196 ac* 
1 po. 5| yd., the sides of the squares being in the ratio of 21 : 28. 

10. A cubical block of marble contains 1869959*168 cubic inches, 
and is enclosed in a box | of an inch thick ; find the edge of the box. 

11. If 20 men can dig a trench 37 yards long, 4 feet wide, and 9 
feet deep in 18 days of 9 hours each, how many days of 10 hours 
each will 50 men require to dig a trench 100 yards long, 8 feet broad, 
and 18 feet deep, the labour increasing by one third on the average 
for every 9 feet of depth ] 

12. Find the increase in annual income produced by transferring 
a sum of ^500 from consols at 98^ to 4^ per cents, at 96^. 

13. If I sell a horse for £62 and a cow for £26, 1 gain 10 per cent, 
on the original cost of both ; but if I sell the horse for £63 and the 
cow for its original price, I lose 10 per cent. ; find the original cost 
of each. 

14. A mother and 2 children start for a long voyage ; at starting 
their united ages amount to 35 years, and were in the ratios or 
356 : 39 : 25 ; on arriving the a^es of the mother and the eldest child 
were in the ratios of 728 : 94 ; find the length of the voyage and the 
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ratio of the vouDgest child's age to the mother's on arrival. (Beckon- 
ing 12 months to the year.) 

15. A tradesman has on his books 960 customers whose monthly 
custom averages in each case £b ; he sends out his bills at the close 
of each montn and allows 5 per cent, discount to each who pays 
ready money, but charges 2J per cent interest for each complete 
calendar month for all outstanding bills ; at the end of a certain 
month one half of these bills have been outstanding for one month, 
one third for two, and the rest for three months ; find the ratio of 
ready-money customers to the others, if the discoimt paid to them 
is equal to the interest charged to the others. 

16. A passenger starts from New York to San Francisco at 8 a.m. 
on January 31, and trains leave San Francisco for New York each 
morning at the same hour ; he passes 14 of such trains on his way 
and arrives at San Francisco 4^ hours after he has passed the 14th ; 
find the distance between the two places, the trains traveUing at a 
uniform rate of 600 miles per day, and the day and hour at which 
the 13th train that he has passed will arrive at New York. 



Paper 44. 

Female Candidates. Second Tear, 
[Two-and-a-half hours allowed for this paper.] 

No candidate is permitted to answer more than ten questions. 

The eolution must be given at such length as to be intelligible 
to the examiner, otherwise the answer will be considered of no 
value. 

1. If 4 horses plough 45 acres in 10 days, in what time will 6 
horses plough 81 acres ? 

2. The number of letters delivered in the United Kingdom in the 
course of the year 1839 was eighty-two millions, four hundred and 
seventy thousand, five hundred and ninety-six. In the following 
year, the penny postage being introduced, their number reached one 
hundred and sixty-eight millions, seven hundred and sixty-eight 
thousand, three hundred and forty-four. Find, to 4 places of decimals, 
the increase per cent, and the gross revenue of the Post Office in the 
latter year, at an average of IJd. per letter. 

3. How many prints of an engraving must a publisher sell, at a 
guinea and a ha& each, in order to gain 51^ per cent, on an outlay 
of £250 1 

4. If £1948 be gained in 5*25 years at 3 per cent, simple interest, 
what was the sum invested 1 (Ajiswer to decimals of la.) 
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6. One workman recdves per week 09 of £Jy 10b., another '72916 
of a guinea. How much more will the latter have received than the 
former at the end of a year (52 weeks) ? 

6. An English mile is *2136 of a German mile. How long will 
a man, who walks 4 Engliflh miles an hour, take to walk a G^^rman 
milel 

7. A soldier has 5 hours' leave of absence : how far may he travel 
in a coach which goes 10 miles an hour, to return to camp in time, 
walking 4 miles an hour % 

8. If for a loan of 30s. I receive '25 of ^ of 2 _ f of 8 guineas^ 

what is my interest per cent. ? 

9. Divide £2, 16s. among A, B, and C, so that for each threepenny 
piece received by A, B may receive a fourpenny piece ; and that 
there shall be as many shillings in the sum received by C as there 
are sixpences in the sum received by B. 

10. Divide £177, 7s. 0|d. among 4 persons in the proportion of 

h h h a"<l i 

11. A invests ;£457, lOs. at compound interest for 3 years at 4 per 

cent., and B £477, 1(^. at simple interest for the same time at the 
same rate. How much more interest will the one receive than the 
other 1 

12. If the penny-a-mile railway fare be 40 per cent, below second- 
class fare, and the second-class fare be 30 per cent, below the first- 
class, and if return tickets are issued at a fare and three-quarters, 
what ought to be the price of a first-class return ticket for 250 miles ? 

13. If 12 ounces of oread are sold for 4d. when wheat is £6, 13s. 4d. 
a load, what must have been the price of wheat per load when 8 
ounces of bread cost 6d. ] 

14 A crown made of gold and silver weighs 160 ounces, and dis- 
places 13-824 cubic inches of water. Had it been of pure gold it 
would have displaced 12*96 cubic inches of water, and had it been 
of pure silver it would have displaced 23*04 cubic inches. Find the 
weight of gold and of silver in the crown. 

Paper 45. 

Female Candidates. First Tear, 

[Two-and-a-half hours allowed for this paper.] 

No candidate is permitted to answer more than ten questional 
The solution must be given at such length as to be intelligible 

to the examiner, otherwise the answer will be considered oi no 

value. 
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1. The distance from the sun of the planet Mercury, is thirty-five 
millions three hundred and ninety-three thousand one hundred 
miles ; of Venus, sixty-five millions one hundred and thirty thousand ; 
of the Earth, ninety-one millions four hundred and thirty thousand ; 
of Mars, one hundred and thirty-nine millions three hundred and 
twelve thousand ; of Jupiter, four hundred and seventy-five millions 
six hundred and ninety-three thousand ; of Saturn, eight hundred 
and seventy-two millions one hundred and thirty-five thousand ; 
of Uranus, one thousand seven hundred and fifty-two millions eight 
hundred and fifty-one thousand ; of Neptune, two thousand seven 
hundred and forty-six millions two hundred and seventy-one 
thousand. Add these numbers together and find the average dis- 
tance of the eight planets from the sun ; give your answer in words, 
as well as in figures. 

2. If the circumference of a circle is three and one-seventh times 
as great as its diameter, what is the length of Mercury's journey in 
travelling round the sun ? 

3. Make out the following bill : — 

SH yards of Brussels carpet at 5s. 4d. a yard. 
62} of Kidderminster at 3s. 6d. 
27 of cocoa-nut matting at Is. 7d. 
341 of drugget at 2s. 3d. 
43X of Indian matting at Is. Id. 
A Turkey carpet containing 90 square yards at 
I J guinea per yard. 

Or, 

4. 6 tons 12 cwt. 2 qr. 14 lb. at £1, 6s. 8d. per ton. 
II tons 17 cwt. I qr. at £7, 6s. 8d. per ton. 

18 cwt. I qr. 21 lb. at 5^^. per lb. 

5. If the rent of 39 ac. 2 r. 20 po. be £148, lis. lOjd., what would 
be the rent of 6 acres? 

6. A bankrupts effects amount to 2548 guineas, and his debts 
to ;^3057, 1 2s. How much can he pay in the £ ? 

7. A gentleman gives away in charity J of his income, and pays 
^ of it in rates and taxes ; with these deductions he has still 
£473, I3s. Id. left. What is his gross income ? 

8. Find the value of '416 of 5 guineas ; and of -481 of lis. 3d. 

9. How much must be added to ^ of I^ guineas to make ^ of 

10. There are two numbers, of which the lai^er is 39*61, and the 
two added together make 65. Give the product of the two numbers 
to three places of decimals. 
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11. In what time will ;£229, 10s. amount to £2b&, 3s. 9cL, at 5 
per cent, per annum, simple interest ? 

12. Find the simple interest on ^4258, 6s. 8d. for 198 days at ^ 
per cent, per annum. 

13. On what principal will the simple interest at 4*5 per cent for 
5 years amount to ;£168'778125? 

14. Describe as you would to children, and illustrate by an 
example, what is meant by (a) Interest, Q)) Proportion, (c) MidtipUeO' 
tion by Factors, (d) Decimal Coinage. 



London Uniyersity MatrictQation Questions. 

Paper 46. 
January 1877. 

1. Find the sum of the fractions ^, i) f « f ; subtract the sum of 
the fractions ^, f, f, f ; and exhibit the result in its lowest 
denomination. 

2. Reduce the two sums of the preceding question and their 
difference, separately, to decimals ; and verify by subtraction the 
accuracy of your results. 

3. Extract to the nearest integer, by the ordinary, or by any other 
process, the square root of 12345678987654321. 

4. Calculate to the nearest farthing, by whatever process you con- 
sider the most convenient, the cost of 19 tons 19 cwt. 3 qr. 27^ lb. 
of merchandise at j£l9, 19s. ll^d. per ton. 

Paper 47. 
June 1877. 

1. Divide f f + 6|-7|fe by 5f -3J- + }J, and multiply the result 
l>y6A + 9^-13^ 

2. Find what fraction of a guinea is equal to the difference between 
f of a crown and ^ of a shilling. 

3. Calculate to nve places of decimals the fraction 

3 -70271 X -64732 
•043679 
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4. Reduce the circuIatiDg decimal 1*52372 to a vulgar fraction in 
its lowest terms. 

5. Extract the square roots, to five places of decimals, of the 
numbers, 3*9726523, -39726523, and -039726523. 



Paper 48. 
June 1879. 

1. Add together ^j of -^j oi^oisL pound, and 7/ij of jf of 1} of 
a shilling, stating the result as a fraction of half-a-crown. 

2. Multiply 123*456 by 654*321 correctly to the nearest integer. 

3. Obtain the square root of O'OOIlIIlll correct to seven places 
of decimals. Multiply the result by the square root of 7*29. 

4. Having given that one foot is 0*3048 of a metre, what is an acre 
in square metres ? If 13 cubic feet of stone weigh a ton, what will 
a cubic metre weigh in kilogrammes ? (A kilogramme may be taken 
as 2^ lb.) 

5. Reduce 1*45676 to a vulgar fraction, proving the truth of 
any rule regarding recurring decimals which you may require to 
use. 

6. A coal-pit has an output of 1000 tons a week, which is sold 
for j£370 ; the price of large coal is lOs. a ton, of slack 4s. a ton ; 
how much of tne 1000 tons is slack % If the slack costs the coal- 
owner 6s. and the large coal 7s a ton, what are his profits per 
week? 

Paper 49. 
January 1880. 

1. From y}£y of ^ of -^q of a mile subtract ^ oi ^ oi s^ foot, 
and express the result in metres. (One metre = 39f inches.) 

2. Multiply 0*0316228 by itself, giving the result correctly to six 
significant figures. 

3. Obtain the square root of 03456789 correctly to seven places 
of decimals. 

4. Find the product of 0*538461 and 0*3^85714, reducing the 
result to a vulgar fraction expressed in its simplest form. 

5. Given that a gallon of water weighs 10 lb., that a cubic foot of 
water weighs 1000 oz., and that a litre is a cubic decimetre ; find 
how many litres there are in a gallon. 
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Paper 50. 
June 1880. 

1. Multiply together 001234 and 007890 ; divide the product 
by 34*56, and extract the square root of the quotient^ giving the 
result to three significant figures. 

2. Assume that 6 men can do as much work in an hour as 7 
women, and 8 women as much as 11 boys, and that 5 men can do a 
certain piece of work in 10 hours. How long will it take 1 man, 2 
women, and 3 boys together to do the same piece of work ? Express 
the result decimally. 

3. A plot of land is sold at £1200 per acre. What is the price in 
francs per square metre % (Assume £\ == 25 francs, a metre = 39f 
inches, an acre = 4840 yards.) 

4. A reduction of 30 per cent, in the price of eggs would enable 
a purchaser to obtain 54 more for a guinea. What may the present 
price be ? 

Paper 51. 
January 1881. 



/000456 X 0-987 

1. Express ^ ^7^7 as an ordinary decimal fraction, 

correct to three significant figure s. 

2. Express ^1*27 X 1*571426 as a vulgar fraction, reducing it to 
its simplest form. 

3. What is Is. 6d. per gallon in francs per litre % Express the 
result decimally, correct to four significant figures. 

[A gallon of water weighs 10 lb. ; a litre is a cubic decimetre ; a 
gramme is the weight of a cubic centimetre of water ; and you 
may assume that a kilogramme is 2\ lb., and that £\ is equal 
to 25 francs.] 

4. Assume that 4 English navvies can do as much work in a 
day as 5 French navvies, that 4 French navvies can do as much as 
7 negroes. It is found that 13 English and 12 French do a piece 
of work in 3 days. How long will it take 10 negroes ? Express 
your result decimally to three significant figures, and use none but 
Arithmetic symbols in your work. 

5. A milk dealer buys pure milk at 11^. per gallon. How much 
water must he add that he may sell it at 5d. a quart and obtain a 
gross profit of 100 per cent ] 
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Pa'per 52. 
June 1881. 



1. Express /^- — ^ ^^^, as a decimal fraction, correctly to 

^ W 7-65 X 00301 ' ^ 

three significant figures. 

_ ^ _ 046 X 0-646153 ^ .^ . , ^ . 

2. Keduce to its simplest form. 

0-461538 X 0-83 

3. Express | of V^ of ? + f X J-^f - ij>5 of 31J^ as a vulgar frac- 
tion in its simplest form. 

4. A reduction of 20% in the price of beef would enable a pur- 
chaser to obtain 6 lbs. more for a sovereign. What is the reduced 
price? 

5. [See Example LXXV.] 

6. A ton of stone measures 13 cubic feet ; what does a cubic metre 
weigh in kilogrammes % 

[Assume 1 metre (linear) =3d| inches ; 1 kilogramme =2^ pounds.] 



THE END. 



PRINTED BY G. PHILIP AND SON, LIVERPOOL. 







SELECTED LIST 



OF 



Educational Works 



PUBLISHED BY 



George Philip & Son. 



LONDON: 32, FLEET STREET, E.G. 

LIVERPOOL: CAXTON BUILDINGS, SOUTH JOHN STREET* 
And 49 & 51, South Castlk Strbbt. 



*t 




NEW EDITIONS. REVISED A ENLARGED. 

PHQJPS' COKPBBHEIIBIVB ATLAS of Ancient and Modem 
Geography, comprising Forty-two Modem and Eighteen 
Ancient Maps. Edited by W, Hughes, F.R.G.S. With 
Index. New edition, revised and enlarged. Imperial 8vo, 
strongly half-bound, los. 6d. 

PHILIPB' STin)ENT*S ATLAS, containing Forty-eight authentic 
Maps of the Principal Countries of the World. Edited by W. 
Hughes, F.R.G.S. With Index. New edition, revised and 
enlarged. Imperial 8vo, strongly bound in cloth, 7s. 6d. 

PHILIPS' SELECT SCHOOL ATLAS, containing Thirty-six authentic 
Maps of the Principal Countries of the World. Edited by W. 
Hughes, F.R.G.S. With Index. New editum, revised and 
enlarged. Imperial 8vo, strongly bound in cloth, 5s. 

PHILIPS' IMTBODUCTOBT SCHOOL ATLAS, containing 24 Maps of 
the Principal Countries of the World. Edited by William 
Hughes, F.R.G.S. With Index. New edition, revised and 
enlarged. Imperial 8vo, bound in cloth, 3s. 6d. 

PHILIPS' PHYSICAL ATLAS,, containing a Series of Maps and 
Diagrams illustrating the Natural Features, Climates, Various 
Productions, and Chief Natural Phenomena of the Globe. 
With Notes. New and revised edition. Imperial 8vo, 
strongly bound in cloth, 5s. * 

"When we state that the above Atlases form a portion of a list of thirty-two, 
commencing with a threepenny one containing sixteen maps, and including 
the excellent guinea ' Historical Atlas/ and the scarcely less valuable * Training 
College Atlas/ we indicate the spirit with which Messrs. Philip have taken up 
this branch of educational publications. A cursory examination of any of the 
series will satisfy any one of the excellent manner in which they are got up. 
They are clear, beautifully engraved, and carefiilly coloured. The names are 
introduced with great judgment— free from the common fault of overcrowding. 
A copious index accompanies each of the above atlases, with the latitude and 
longitude of each place mentioned. The books are also strongly bound— no 
slight advantage in regard to an zxHas,^'— Practical Teacher. 



London : GEORGE PHILIP & SON, 32 Flbbt Stmbt, B.C. 
LiYSBPooL : Gaxton Buildings, and 49 A 61 South Castle Street. 
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WITH INSTRUCTIONS 

By J. FRANCON WILLIAMS, F.R.G.S. 



The present series of " Map-Drawinfi: Books " are nniqne both in plan 
and object, and afford the most valnable aid to the attainment of demiite 
and accurate geographical knowledge. Each book contains (1) a complete 
Fnll-Colored Map^ so attached as to be always ayailable for copying ; (2) an 
Uncolored Map without the names, which the pupil can flU in as an intro- 
ductory exercise ; (3) an Outline Map, with coast-line and lines of latitude 
and longitude only— the pupil being required to fill in the mountains, rivers, 
towns, &c., with the names ; (4) Map with lines of latitude and longitude 
only ; (5) a blank sheet, with border of map only. These books, therefore, 
provide for r^^ted practice in drawing each map — which cannot fail to 
impress the principal features, both physieal and political, more firmly on 
the memory than by merely referring to an atlas. 



Imperial 4to Series — 13 in. by 11 in. — price 6d. each. 



LIST OP THE SERIES. 



1 Europe 

2 England and Wales 
8 Scotland 

4 Ireland 

5 France 

6 Holland 

7 Sweden and Norway 

8 Russia in Europe 

9 German Empire 

10 Austro-Hungarian Empire 

11 Spain and Portugal 

12 Switzerland 



13 Italy 

14 Turkey in Europe and Greece 

15 Asia 

16 India 

17 Australia 

18 New Zealand 

19 Africa 

20 North America 

21 United States 

22 Canada 

23 South America 

24 Palestine 



Crown 4to Series— 10 in. by 8 in. — price 3d. each. 



UST OF THE SERIES. 



1 Europe 

2 England 

3 Scotland 

4 Ireland 

5 France 

6 Holland and Belgium 

7 Switzerland 

8 German Empire 

9 Austro-Hun^rian Empire 

10 Sweden and Norway, with 

Denmark 

11 Russia in Europe 

12 Turkey in Europe & Greece 



13 Italy 

14 Spain and Portugal 
16 Asia 

16 India 

17 Africa 

18 North America 

19 Canada 

20 United States of North America 

21 South America 

22 Australia 

23 New Zealand 

24 Palestine 



London : GEORGE PHILIP & SON, 32 Fleet Street, E.G. 
Liverpool : Caxton Buildings, and 49 & 61 South Castle St. 
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JUST PTTBLTSHKT), 

Foolscap 8vo, handsomely bound in doth, price f /5. 

QEOQRAPHY OF THE OCEANS. 

PHYSICAL, HISTOEICAL, & DKSCRIPTIYB. 

With Contour-Map of the Ocean ; Map shotoing the principal JHviHont €f ths 
Ocean; Continental and Oceanic Hemispheret; Maps of the Atlantie, 
Poev/tc, Indian, Arctic, and Antarctic Oceans; Charts qf Co-tides and 
Ocean-Currents; Approximate Sections; lUustrations of the Tides, 
Ooeanie Cireulation, dsc, dsc 

By J. FBANOON WILLIAIIB, F.B.0.8. 

%*The above unique work forms a complete reaumS of the "Geo- 
graphy" of the Oceans, and is specially designed for the use of Students 
preparing for Examination. The information throughout has been 
Drought down to the latest date, and the greatest care nas been taken 
to include not only the main facts, but also every esseniiaZ detail. 
Special attention is directed to the clear and systematic arrangement 
of the text, and the acoompanying Maps and niustrations. This work 
is also admirably adapted for use in Schools as a 

Supplementary Geographical Text BooIl 



" This is a most exhaustlTe treatise on the Geography of the Oceans. 
. . . It is an admirable work. We know nothing better, whether for the 
Schoolroom or the advanced student. . . . aQ the latest authorities 
have been drawn upon, and the author has made an excellent use of his 
materials."— JE^ducationaJ News, 

"... The best arranged and best written work of the kind which 
we can remember to have seen for a considerabe period. . . J*— Shipping 
and Mercantile Gazette, 

" Speciallv suitable as a reading book for advanced classes in schools." — 
Bristol Mercury. 

" Students of this important branch of geography will find the infor- 
mation well-arranged, and of the most recent character." — The Bookseller. 

" Cannot fail to be of the greatest use to students. . . The author has 
done his work admirably. ... A most useful and valuable book."— 
Eastern Morning News. 

"Clear in statement, accurate in matter, and well calculated to sive 
much needed assistance to students of Geography and Physiography."— iTAe 
Principal, Training College, York. 

" Successful in every way. The book is not only valuable for the extent 
and accuracy of its information, but pleasant reading withaL . . . The 
work is thoroughly well done, and cannot fail to be highly useful to readers 
of all kinds, as well as to geographical students. We 8tronc;ly recommend 
the book."— Practical Teacher. 



London : GEORGE PHILIP & SON, 32 Fleet Street, E.a 
Liverpool : Caxtom Buildings, and 49 & 51 South Castle St. 
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JURT PUBLISHED, 
Crown 8vo, 880 pp., strongly bound in cloth, price Ss. 6d. 

CLASS-BOOX OF MODEBN GE0GBAPH7. 
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WITH EXAMINATION QUESTIONS 

By WILLIAM HUGHES, F.R.G.S., 

LaU Professor of Geography in King's College, London, 
New Edition. Revised and Enlarged 

By J. Fbanoon Williams, F.R.Q.S., 

Author of "The Geography of the Oceans,* 



&c. 



tsr In the present edition the information throughout has been 
thoroughly Revised and considerably Extended. Every recent Dis- 
covery and Political Change is carefuUv noticed. The work is 
admitted to be by far the best Geographical Text-Book yet published. 



«< 



'This excellent text-book of Geography has been revised and brought down 
to the present ycsLt by Mr. J. Francon Williams, whose work has been done 
most satisfactorily in all respects. The name of William Hughes is, of itself, a 
passport to the accuracy and merits of any book on Geography, and there is 
no reason why the work before us should not take the place among the first, if 
not of itself the first, of geographical class-books. ^ In addition to unfailing 
accuracy, this book possesses some unusually meritorious features. Among 
these are a set of the best geographical questions to be met with. Next we 
may notice the value of the explanations and derivations of geographical 
names. These are in most cases traced to original sources, instead of being 
merely copied from second-hand or questionable authorities. .... The 
amount of information contained in the 380 pages of this admirable class-book 
is remarkable. And when we state that this is not given in a bald way, but 
with a fair amount of explanation, and in a readable style, we say nothing more 
than the book merits, out which few books of the same nature and design 
possess." — Fractical Teeufur. 

" Cannot fail to obtain a wide circulation."— D. Williams, Esq., Training 
College^ Swansea. 

"Admirably adapted for senior classes."— G, Thom, Esq., Dollar, N.B. 

" Contains a combination of excellences that must render it very valuable." 
—Dr. Morrison, Glasgow Academy. 

" I have no hesitation in saying that it is a judicious and accurate compilation 
of geographical knowledge, and well adapted for school use." — Dk. Haig 
Brown, Charterhouse School. 

" Contains a vast amount of fresh and interesting information. I think the 
examination questions a very valuable addition." — Dr. Parkbr, Belfast. 

*' The new edition by Mr. Williams brings it up accurately to the present 
state of our knowledge.^ . . . It is in everv respect admirably adapted for 
the purposes of tuition in our higher class schools."— Dr. Miller, Perth. 

" A work which, for clearness, fulness, and excellence of arrangement, can 
hardly be surpassed." — Literary World. 

" I have examined it carefully, and I know no text-book on the same subject 
that can be compared to it. I at once introduced it as a text-book for the pupil 
teachers.**— T. W. Wallacb, Esq., High School, Inverness. 



LoNBOH : GEORGE PHILIP & SON, 32 Fleet Street. 
Liverpool : Caxton Buildings, and 40 & 61 South Castle Street. 
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By WILLIAM HUGHfiS, F.R.G.S., 

LaU Profeuor 0/ Geography in King*s College^ London, 

GLASS-BOOK OF MODERN OE0ORAPH7, with Examination Ques- 
tions. The Examination Questions are drawn from the result 
of much experience in tuition on the part of the Author, and 
will be found to add considerably to the value of the work as a 
class-book for popular school use. New Edition, revised and 
greatly enlarged, crown 8vo, cloth, 3s. 6d. 

%* ** Philips' Comprehensive School Atlas ** is designed to accompany this work. 

ELEMENTART CLASS-BOOK OF MODERN GEOGRAPHY, abridged 
from the larger class-book, and designed for the use of less 
advanced pupils. New and revised edition, foolscap 8vo, Is. 6d. 
%* " Philips' Atlas for Banners " is designed to accompany this work. 

CLASS-BOOK OF PHTSICAL GEOGRAFHT, with numerous Diagrams 
and Examination Questions, by William Hughes, F.R.G. S. 
This volume has been prepared for popular school use, and 
exhibits, in a clear and methodical manner, the principal facts 
respecting the Natural Features, Productions, and Phenomena 
of the Earth. New edition, entirely re-written and extended, 
with Maps and Illustrations. Crown 8vo, cloth, 3s. 6d. 

\*" Philips' School Atlas of Physical Ge(>graphy"l8 designed to accom- 
pany this work. 

ELEMENTART CLASS-BOOK OF PHTSICAL GEOGRAPHY, with 
Diagrams, by William Hughes, F.R.G.S. Intended as a Com- 
panion Text-Book to "Philips' Physical Atlas for Beginners." 
Foolscap 8vo, cloth. Is. 



By W. LAWSON, St. Mark's College, Chelsea. 

OUTLINES OF GEOGRAFHT, for Schools and Colleges. New edition, 
entirely re-written and extended. Foolscap 8vo, cloth, 26. 6d. 

This book may also be had in Parts, viz. : — 

I. — The British Islands, 6d. I m. — Europe, Qd. 
II. — The British Colonies, 6d, | IV. — ^Asia, Africa, America, Is. 

THE GEOGRAFHT OF RIVER STSTEMS. New and revised edition. 

Foolscap 8vo, cloth. Is. 
THE GEOGRAFHT OF COAST LINES. New and revised edition. 

Foolscap 8vo, cloth, Is. 

London : GEORGE PHILIP & SON, 32 Fleet Stbeet, E.O. 
LiYEBPOOL : Caxton Buildings, and 49 & 51 South Castls Street. 
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GEOGRAPHY 

OF THB 

British Colonies 

AND FOREIGN POSSESSIONS. 

For the use of Candidates preparing for Examination, by the 
Rev. John P. Faunthorpe, M,A,, F.R,G.S., Principal of White- 
lands College, Chelsea. Crown 8vo, cloth, price 2s, 6d, 



'* Nothing seems to be lacking to entitle It to be described as a complete 
mannal of instnxction on our colonial possessions. Historical and geogra- 
phical facts are skilfully blended. . . . reflects credit on the industry 
of the author. We confidently recommend the work to students and others 
who require full and accurate information on this branch of geographical 
study."— 7A« Sehoolmaster. 

''Thronghont the book, historical matter is deftly interwoven with 
geographical information. The work is a speciality in geography, and is 
thoroughly well done."— tSScAooI Board Chronide. 

** FuU of valuable and interesting information, both as to the history 
and geography of our possessions ; and all is so clearly arranged as to give 
the greatest possible assistance in atndj^—SohoUutie World, 



The above work is designed as a Handbook to 
PHILIF8' ATLAS OF THE BRITISH EMPIRE THROUGHOUT THE 
WORLD. A Series of Twenty-three Maps, with explanatory and 
statistical Notes, by John Bartholomew, F.R.G.S. Imperial 
8vo, bound in cloth, 8s, 6d. 

" This is an excellent atlas. . . The charts are clear and distinct, and 
the information conveyed by the 'Notes' of value and interest."— 6Za«poto 
Herald, 

" Qi the maps we cannot speak too highly. They are ozecuted in the 
first style of art, and are a credit to the firm which has issued them."— 
JSducoHonal Timea, 

" The maps are minutely accurate, and so clearly printed as to be easy 
of reference."— TAe Sehoolmaiiter. 






London : GEORGE PHILIP & SON, 32 Fleet Street, E,C, 
LrvEBPOOL : Caxton Buildings, and 49 & 61 South Castle St. 





JOHN CURNOW, B.A., LL.D. 
Crown 9vO| doth, price 2s. 6d. 

*ii* This tporh is noi oidy well suited for use <ts an 
ordiruiry text-book of English History j but is also admirably 
adapted as a 

HISTORICAL READING BOOK. 



OPINIONS OF THE PRESS. 

"This Histoiy of England baa been written with the obtjeet of producing 
a historical pictnre, in which the lights and shades are so disposed as to 
throw up clearly the ]nx>minent events and characters. .... Modi of 
great clearness, both of arrangement and «tyle."~-^<2i«MtiofMi{ Timet. 

'* In his treatment of those sovereigna and personages who fonp, as it 
were, the personal embodiment of the great movements of the age in which 
they lived, Mr. Cnmow has exhibited a rare discrimination and literary 
skill. . . . Mr. Gnmow's History shows accurate thought and learning, 
and the style of writing evinces a refined taste, combined with wonderful 
freshness and vigour." — Christchwr^ Prms, 

"The events are told in so pleasant and aocnnte a manner, that the 
attention ought never to flag."— 5cAoo{ Quar4ian, 

"The book ... is a perfect marvel of execution. It is a positive 
pleasure to turn firom the dosely-packed pages of the Student's " EFume " to 
the beautiful paragraphs of this work."— Xt^ltleton TimM. 



MANUAL OF BRITISH HISTORICAL GEOGRAPHY, comprising the 
most important events occurring at eveiy site of English 
History. For the use.of Students preparing for Examination 
By W. J. C. Ckawley. Foolscap 8vo, doth, 2s. 



London : GEORGE PHILIP & SON, 32 Fleet Stbeet. 
Liverpool : Gaxton Buildings, and 49 A 61, South Castle St&eet. 
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Designed for the use of Pupils preparing for the University 

Local and other Examinations* 

*' Evidently the restdt of laborious research and extensive scholarship." 
—The Headmaster f ArchbisJiop TeniaovCs School, London, 

Manual of the History of England, firom the death of Bdwaid the 

ConfesBor to the death of King John (1066-1216). Foolscap 

8vo, 2s. 
Manual of the HletoiT' of England, firom the acoesBlon of Henry 

UL to the death of Eiehard m. (1216-1485). Foolscap 8vo, 

cloth, 2s. 
Manual of the History and Literature of the Tudor Period (1485r 

1603) to the accession of James VI. of Scotland. 256 pp. 

Foolscap 8vo, cloth, 2s. 
Manual of the History and Literature of the Btuart Period, to the 

accession of William III. and Mary II. (1603-1689). 160 pp. 

Foolscap 8vo, cloth. Is. 6d. 
Manual of the History of England, from the reign of Charles I. 

to the end of the Commonwealth (1640-1660). Foolscap 8vo, 

cloth, Is. 6d. 
Manual of the History of England, firom the restoration of Charles 

II. to the Revolution (1660-1688). Foolscap 8vo, cloth, 2s. 
Manual of the History of England, ft'om the accession of James L 

to the Battle of the Bojme (1603-1690). Foolscap 8vo, cloth, 2s. 

Manual of the History of England, from the Revolution of 1688 
to the death of Queen Anne, 1714. Foolscap Svo, cloth, Is. 6d. 

Manual of the History of ^dngland, from the accession of William 
in. to the accession of George m. (1689-1760), and the Out- 
lines of English Literature during the same period. Foolscap 
8vo, cloth, 2s. 6d. 

Manual of the History of England, from the accession of George 
IIL to the Battle of Waterloo (1760-1815 a.d.) Foolscap 8yo, 
cloth, 2s. 6d. 

Manual of English Literature (1760-1815), from the accession of 
George III. to the Battle of Waterloo. Foolscap Svo, cloth, 2s. 



*t 



London : GEORGE PHILIP & SON, 32 Fleet Street, B.C. 
LiYERPOOL : Caxton Buildings, and 49 & 61 South Castle St. 



9 




*t' 



Designed for the use of Pupils preparing for the 
OXFORD AND CAMBRIDGE LOCAL EXAMINATIONS. 

Bt ihb latb Jaxbs Dayies. 
Vnifwfidy Printed on Foolscap 8vo, bound in cloth. 



Notes on 
Notes on 
Notes on 
Notes on 
Notes on 
Notes on 
Notes on 
Notes on 
Notes on 



Genesis, Is. 
Bzodns, Is. 
JoshnE) Is. 
Jadges, Is. 
I. Samuel, Is. 
n. Samuel, Is. 6d. 
I. Kings, Is. 6d. 
n. Kings, Is. 6d. 
Em, la. 



Notes on St. Katthew's Gospel, 2s. 
Notes on St. Mark's Gospel, Is. 
Notes on St. Luke's Gospel, Is. 6d- 
Notes on St. John's Gospel, 28. 6d. 
NotesonActsof theApostles,Is 6d. 

Manual of the Book of Common 
Prayer, 2s. 

Manual of the Church Catechism, 
Is. 



Bt thb Rev. Hbnbt Linton, M.A. 

THE BOOK OF NEHEMIAH. With Explanatory Notes and Appen- 
dices. Foolscap 8vo, cloth, Is. 6d. 

THE BOOK OF JEREMIAH. Part L Historical Chapters, with 
Notes and Appendices. Foolscap 8vo, cloth, 2s. 

THE BOOK OF GENESIS. With Explanatory Notes and Appendices. 
Foolscap 8vo, doth, 2s. 

L CORINTHIANS. With Explanatory Notes, Appendices, and Map. 
Foolscap 8vo, cloth, Is. 6d. 



O pinions of the Pregg on Philips' Series of Scripture Manuals. 
" Very carefolly done, and contains a large amount of information. "^ 

" These Mannals have our heartiest commendation."— i9cAoo{ma«t«r. 

" The notes are very foil, and the matter is so arranged as to render 
great assistance to the student."— iSeAo2a«tte World. 

** Good in idea and plan, and gives evidence of careful and honest 
work."— JS^cfoieotionaJ Record, 



London : GEORGE PHILIP & SON, 32 Fleet Stbeet, E.G. 
Liverpool : Caxton Buildings, and 49 & 61 South Castle St. 
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ADVANCED ARITHMETIC 



FOB SCHOOLS AND COLLEQES. 



By Thomas W. Piper, late Normal Master and Lecturer in the 
National Society's Training College, Battersea. Crown 8vo, cloth, 
price 3s. 6d. 

*' The chief excellence of this Arithmetic is its completeness. It is fall 
at all points. It is never wanting either in detail or compass. But while 
the author is strong on the demonstration of reasons in arithmetic, he is 
wise enough at the same time to be strong on roles. . . . In his appendix 
Mr. Piper does not content himself with giving selections of examination 
papers, but first presents five-and-twenty pages of solutions of problems." 
—School Board Chronicle. 



BY THE SAME AUTHOR, 

ELEMENTAR7 TREATISE ON ARITHMETIC, for Schools and 
. Colleges. Crown 8vo, cloth, is. 6d. 

"The author's endeavour to make the study of Arithmetic what it 
ought to be,— a thorough mental training,— is apparent on every page."— 
Teacher's AssUtant. 

MENTAL ARITHMETIC, containing Rules and Exercises founded on 
Examination Papers. New and enlarged edition. Foolscap 8vo, 
cloth, 2S. 

*' Has had a deserved success."— £ScAoo2 Qvardian, 
' Contains an excellent collection of examples."— ^cAoIdw^u; World, 



«i 



INTRODUGTORT MENTAL ARITHMETIC, being a short Exposition 
of the uses of Mental Arithmetic, with illustrative examples and 
a great number of New and Original Exercises. Foolscap 8vo, 
stiff coyer, 6d. 
"A valuable little work."— ScAo2a»«ic World, 

London : GEORGE PHILIP & SON, 32, Fleet Street, B.C. 
Liverpool : Caxton Buildings, and 49 and 61, South Castle St. 
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Crown 8vOt clothe price 39. 6d. 

THE ELEMENTS OF EUCLID 

FOB SCHOOLS AND 00LLEQE8 

By James Martin, Head Master of the Endowed School, 
Wedgewood Institute, Burslem. 

In directing Vis attention qf Teachers and Students to this work, 
the Publishers desire to point out its leading characteristics: — 

(x.) In all the propositions, a clear line of demarcation ia 
drawn between the Conatniction and the Proof or 
Demonstration. 

(a.) By a tjrpop-aphical expedient the several steps in 
the reasoning are clearly sheMrn. 

(3.) In describing the figures, those parts Mrhich are given 
in the enunciation are represented by dark lines, and 
those which are added in the course of the demon- 
stration by dotted lines. 

(4.) In all cases the figure has been repeated wherever it 
>vas found necessary. 

The present edition of "EttclicPs Elements'* contains the 
First Six, and those parts of the Eleventh and Twelfth Books 
which are usvMy read at the Universities, together with a valu- 
able selection of Geometrical Problems for Solittion, which cannot 
fail to be of very great service to every student of Geometry, 



*f 



BY THE SAME AUTHOR. 

THE ELEMSSTS OF EUOLID, with a Selection of Geometrical 
Problems for Solution. Crown 8vo, Book I., cloth, Is. ; 
Books I. and II., Is. 6d. 

%* Spedxnen Copies of the above work will be forwarded to IteACHBES on 

receipt of half the published price. 

LoiTDOir : GEORGE PHILIP & SON, 32 Flebt Stbhbt, E.C. 
Liverpool : Caxton Buildutos, and 49 & 61 South Castle St. 
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A GRADUATED COURSE 

OF PROBLEMS IN 

PRACTICAL PLANE ft SOLID GEOMETRY . 

By James Martin. Crown 8vo, Cloth, price 3s. 6d. 

The Publishers have much pleasure in drawing the 
attention of Teachers and Students to this work, 
which is admittedly the best of the kind yet published. 
Special attention is directed to the following charac- 
teristic features of the work : — 

z. In the Introductory section full particulars are given of the various 
draiving instruments, and the manner of using them, together 
with general hints on Drav^ing. 

a. The Problems in "Plane Geometry/* though exceedingly numerous, 
are classified in sections. 

3. The Diagrams are engraved with extreme care, and for the sake 

of clearness, three Kinds of lines are used, vix : — 

(i.) Thin lines, representing those wbich are given. 

(2.) Dotted lines, showing those used in the construction of the figure. 

(3.) Thick lines, representing the solution of the problem. 

4. By a typographical expedient, the two cardinal ideas, viz. — ^what 

is given, and %vhat is to be done — are clearly shown in the 
enunciation. 

5. The Problems in '* Solid Geometry" are also carefully graduated, 

and arranged in sections. 

6. An exhaustive section on the derivation of Geometrical problems. 

7. A complete Index of all the Problems in both parts ox the work. 



Crown Svo, stiff covers price ScZ. 
FIRST GRADE PRAOTIOAL GEOMETRY, 

By David Bain, F.R.G.S. 

Containing— (a) all the necessary problems fully worked out ; (h) 
test exercises on the same ; (c) a series of graduated exercises 
for copying ; and (d) all the First Grade Examination Papers 
given by the Department during the last three years. 

" The book is well got np, the dia^ams are dear, and the explanation of 
each problem is short and to the pomt." — Schoolmaeter, 

" Diagrams very clearly drawn."— SEcAokw^ie World, 

" Instructions on the working of the problems are clear and precise. The 
pupil who masters the problem and test exercises given in this little book 
can scarcely fail to pass any examination in elementaiy practical geometry." 
School Chiardian, 



London : GEORGE PHILIP & SON, 32 Fleet Street, E.C. 
Liverpool : Caxton Buildings, and 49 & 61 South Castle St. 
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CkvwB 8fOi, doCh, wttfa mmMraas flhiafcnilioiia, priee ^ 6dL 

A00U8TI08, LIGHT, AND HEAT, 

niTBIIDED IS AN 

ImiLODncnoN to the Study of Physical Science. 

Adapted ^to the requireuientB of the Sdenoe and Art Department^ 
by T. W. PiFKB, late Nonnal Master, St John's Collie, 
Battersea^ 

\* I%epl€m of the work it different Jrom that ofcmy manual 
yet issued. It is not a dr^ antome : it is an attempt to set forth 
the great principles of thu branch of Physical Science in clear 
andfamuiarlangruage, 

" Vr. Piper^B hock has apedal f Mtores, irfaich will readily commend 
themaelveB to teachen. Tbe chief of these f eatnres is the grouping of simi- 
lar i^ienomeiia, inwUiiif^ the three cognate sdenoes side by sid^ and bring- 
ing into prominent notice their many points of agreement, ana, of ooniae, 
also their differences. Thna, after a pieuminarydoaDter on the atmosphere, 
the medfaun throiu^ which soond, light, and heat are nsoally reoeiyed, 
fibratory motion of air, and other forms of matter and ether are diacossed. 
In the same way are gronped the laws of direction of sound and li^it wayes. 
with their aimuar beat waTes, the conservation and eneny of matter, ana 
the phenomena of sensation. We cannot speak too highj^ in praise of this 
arrangement. The book is well filled, ana the fllnstiations are nmneroos 
and appnqiKiate.''— &sAoolflMM(er. 

" Mr. Piper's AeousHet, Light, and Heat, deserves the caiefol attention 
of teachers ox science classes. It is a great nnproTement on the mi^wnifcia in 
common nse. . . We may state that uie "Law of Inverse Sqoares" is more 
clearly stated and illnstrated than in any book we have before seen. . . 
The work is so well done, that the non-scientific reader can hardly fkil to 
derive much pleasore from it, while to the science teacher it will be invalu- 
able."— iSeAoM Qvardian. 

"By &r the best and clearest elementary treatise on the subgect.''— 2^ 
PrineipaJl, Training CoUege, York. 

"Written in a style peculiarly engaging and interesting.''— OUAam 
Evening CkronieU, 

" Bir. Piper's book is the result of hard work and competent knowledge, 
both of the subject, and, what is all too frequently ignored in our school 
books, how to teach it,"— The Principal, Training CoUege, Whitelands. 

***** Deserving of praise, and very suitable for the use of science 
classes.**— Tft« Prineipal, Training CoUege, Bipon, 

*' A useful intooduction to the study of Physical Science. . . Practical, 
and in many in'Ttft"fiMy^ novel illustrations of the principles are given."— 7%0 
BootseOer. 

** Very complete hand-book . . commences with facts that are almost 
self -evidoit, stated in the simplest terms, and gradually, by slow but consec- 
utive stages, passes to the more complex phenomena."— /nm. 
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London : GEORGE PHILIP & SON, 32 Fleet Stbbbt, E,C. 
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Extra foolscap 8vo, cloth, price is. 6d. 

CLASS-BOOK OF ELEMENTARY GEOLOGY. 

By F. WOLLASTON HUTTON, F.G.S. 

*m*Thig lUtU work i8 a systematic and complete retunU qf the subject, 
and is spedcMy adapted for beginners, 

London : GEORGE PHILIP & SON, 32 Fleet Street, B.C. 

LlYERPOOL : CAXTON BUILDINGS, AND 49 & 51, SOUTH GaSTLE ST. 
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New and enlarged edition . Crown 8vo, doth, price 2s. 6d. 

OLASS-BOOK OF INORGANIC CHEMISTRY. 

By D. morris, B.A., 
Late Teacher of Chemistry in Liverpool CoUege, 

*«* T?ie changes made in the present edition are such as greatly 
enhance the value of the work as a text-book for studerUs pre- 
paring/or examination, 

" A capital hand-book for students reading for the University Examin- 
ations."— ^AooZ Guardian. 

"To the student in chemistry who wishes to get possession of the 
greatest possible number of facts in a given time, the book will be eminently 
usefuL"— £rt^A MaU, 

" We can heartily recommend this manual to those preparing for the 

'Middle-Glass Examinations,' and the London Matriculation 

Brimful of accurate information, brought up to the latest date." — The 
Teacher, 

Crown 8vo, cloth, price Is. 6d. 

CLASS-BOOK OF ELEMENTARY MECHANICS 

AN INTRODUCTION TO NATURAL PEILOSOPRY. 

By W. HEWITT, B.Sc, 

Science Demonstrator for the Liverpool School Board. 

" It is very pleasant to meet with a book so fresh, so thorough, and so 
simple. . . . The book before us is the outcome of the thought of a 
practical teacher, and of a dear and logical mind. The questions at the end 
of each chapter are extremely well chosen. The good taste shewn in the 
get-up of the book, the clearness of the type^ 6k., are worthv of the excellent 
manner in which Mr. Hewitt has treated ms tmbiect.**— Schoolmaster. 

* ' The exercises are a verv praiseworthy part of Mr. Hewitt's work. . . 
Gommon incidents, which through their very commonness are deemed in- 
signiflcant, are here made the vehicle of most important instruction."— 

Practical Teeicher. 

** We have seldom met with a really elementary book which at once 
combined to so great a degree simplicity of language, accuracy of descrip- 
tion, and sound science."— JVis^ure. 
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Medium FoKo, bound in doth, xSs, . 

THE TBAININq OOLLEQE ATLAS. 

A Series of Twenty-four Maps, illustrating the Physical and Poli- 
tical Geography of the Chief Countries of the World. Originally 
designed and drawn by William Hughes, F.R.G.S. 

HEW AND EMLABOED EDITION, EXTENDED AND COMPLETED, 
By E. G. Ravenstein, F.R.G.S. 



•»• T7i£ ''Training College AUas" is a work altogether distinct 
in character from any previously published. In its proditction 
the Ptthlishers have aimed at comMning the fullest and most 
recent physical and political information with the greatest pos- 
sible clearness and distinctness, and it is believed that tJie new 
Atlas wiU be fownd to possess both these important features in a 
higher degree than any yet issued. 



"It would be difficult, if not impossible, to supersede this really hand- 
some and serriceable Atlas, which we think the b^t of the many successful 
efforts which Messrs. Philip & Son have yet put forth as. geographical 
publishers."— 7A« School amd University Magazine, 

"All the recent political changes in different parts of the world are 
carefully represented."— 5c/^oo2 Quardian, 

"It strikes me as an e»sdlent Atlas, not only for Training Colleges, but 
for general purposes."— One ofHM, Senior Inispector% of SehadU. 

"I cannot speak too highlv of this Atlas. It will make the studr of 
ffeoeraphy a real pleasure.' —jTAe Lecturer on Oeogra/pky, Training College, 
Cheitenham, 



tf 



'It seems to me to combine the qualities of clearness, fulness, neatness, 
and accuracy."— TAe PrindpaZ, Training CoUege, York. 

"I am not aware that I have ever seen an Atlas to compare with it."— 
One of H.M. Inspectors qf Schools. 

" I may state that I have carefully examined aJl the maps in it, and 
consider them in every respect excellent. The common error of loading 
the maps with names of insignificant villages, useful to nobody, has been 
avoided ; at tiie same time, all places which are of interest are clearly 
marked. The maps are most beautifully drawn and coloured. The physical 
maps are most valuable."— One cf H.M. Senior Inspectors qf Scliools. 



*«* Complete Lists qf Maps^ AUases, die, on application. 
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London : GEORGE PHILIP & SON, 32 Fleet Steeet, E.C. 
LiYERPOOL : Caxton Buildings, and 49 & 51 South Castle St. 
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PHILIPS' OUTLINE AND BLANK ATLASES. 



PHILIPS' ATLAS OP OUTLINE MAPS, for the use of 

Schools and for Private Tuition, Printed on fine Drawing Paper. 
8iz(^— 11 inches by 13 inches. Three series, each containing 



i. d. 



Tliirteen Max)S, stiWied in a neat cover 
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PHILIPS^ ATLAS OF BLANK PROJECTIONS, .with the 

Lines of Latitude and Loncritude, intended for the use of Students 
learning t^j construct Majis. Printed on fine Drawing Paper. ' 
Size — 1 1 inclies by 18 inches. Three series, each contaimng Thir- 
teen Maps, stitched in a neat cover ... " 3 c 

PHILIPS' OUTLINE ATLAS, for Students preparing for the 
Oxford or Cambridf^e Local Examinations. In neat cover. 
Junior Classes, Is. 6d. Senior Classes 2 c 

PHILIPS' IMPERIAL* OUTLINE ATLAS: Size-11 inches 
by 13 inches. Printed on Drawing Paper. Two series, each con- 
taining Twelve Maps, stitched in neat cover i c 

PHILIPS' IMPERIAL ATLAS OP BLANK PROJEC- 
TIONS. Size— 11 inches by 13 inches. Printed on Drawing 
Paper. Two series, each containing Twelve Maps, stitched in neat 

^w y ci ... ... ,,. ,,, ... ,., ,,, ,., ,,, 1 Q 

PHILIPS' OUTLINE ATLAS FOR BEGINNERS, being 
Outhnes of the Maps in Philips' "Atlas for Be^nners." Size — 10 
inches by 8 inches. Printed on tine Drawin*:^ Paper. Two 
series, each ci'ntaining Sixteen Maps, demy 4to, stitched in 
neat cover i c 

PHILIPS' ATLAS OF BLANK PROJECTIONS FOR 
BEGINNERS, uniform in size and scale with the "Outline 

Atlas." Size— 10 inches by 8 inches. Printed on fine Drawing 
Pa])er. Two series, each containing Sixteen Maps, demy 4to, 
stitched in neat cover i c 

PHILIPS' PREPARATORY OUTLINE ATLAS. Sixteen 

Maps. Crown 4to, printed on fine Cream-wove Paper, in neat 
cuver ... ... ... ... ... . . ... ... ... o 6 

PHILIPS' PREPARATORY ATLAS OF BLANK PRO- 
JECTIONS. Sixteen .Maps. Crown 4to, printed on fine Cream- 
wove Paper, in neat cover . . o € 

PHILIPS' "STANDARD" OUTLINE ATLAS, Containing 
Twenty-four Maps. Printed on fine Cream-wove Paper. F'cap 
4to, neat cover o ( 

George Philip S' Son, Publishers, London and LiverpoeL 
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PHttlPS' SERIES OF\aRGE%CHOOL-ROQJVI MAPS. 

'' New Editions, reduced in Price. 

'.' ' ■. 

With ihe Physical Features boldly and distinctly delineated, and the l^olitical 
Boundaries carefully colored. • Size — 5 feet 8 inches by 4 feet 6 inches. 
Mounted on rollers and varnished, price 14s. each. 



The Wqrld, In Hemispheres 

Earop% 

Asia 

Africa 

North America 



Ireland 

Palestine 

India 

New Zealand 

Oceania 



South America v 

Australia and New Zealand 
New South Wales 
England and Wales 
Scotland 

Frice I85. each. 

The World, on Mercator's Projection | The British Islands 

Supplementary Maps to the Series. 

SCHOOL WALL BIAP OF THE WORLD, ON GALL'S CYLINDRICAL PROJEC- 
TION. By John Bartholomew, F.R.G.S. Size— 6 feet 6 inches by 4 feet 
7 inches. Price £1 6s. 

PHIUP8' INDUSTRIAL KAP OF ENGLAND AND WALES, with part of SC3T- 
LAND. By Wm. Hughes, F.R.G.S. Size— 6 feet by 4 feet 9 inches. 
Price £1 6s. . 



PHILIPS^ SMALLER SERIES OF SCHOOL-ROOM MAPS. 

New Editions, reduced in Price. 

Size — 3 ft by 2 ft 6 in. Mounted on rollers and varnished, price 5s. each. 



4^ aptem Hemispliere 
^W^stern Hemisphere 

Europe 

Asia 

Africa 



North America 
South America 
Australia 
New Zealand 
England and Wales 



Scotland 
Ireland 
Palestine 

Wanderings of the 
Israelites 



PHILIPS SCHOOL-ROOM MAPS OF THE COUNTIES 

OF ENGLAND. 

Prepared expressly for use in Schools. 

CONSTRLXTED BY JoHN BARTHOLOMEW, F.R.G.S. 

... 21 

... 7 6 

... 7 6 

... 12 

... 7 6 

... 10 6 



Cheshire 7 6 


Middlesex ... 


Derbyshire 7 6 


Northumberland . 


Durham 7 6 


Nottinghamshire . 


Kent 7 6 


Staffordshire 


Lancashire and Cheshire IG 


Warwickshire 


Lancashire 10 6 


Yorkshire... 


Lincolnshire 12 




\* other counti( 





€feorge Philip 







»?^'S^^#r '"''^ Liverpool. 



